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ABSTRACT.- The worldwide biodiversity ofthe Lepidoptera is discussed in terms of current classification from higher categories down to the tribal and subtriballevel.
All 125 known families are treated, with 294 subfamilies listed.
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The family classification of the Lepidoptera has been noted in
several recent publications (see Heppner, 1992, 1996, 1998a, 1998b;
Kristensen et al., 1999; Scobie, 1992), but the classification down to
tribal level has not been uniformly proposed for many decades
(Zemy and Beier, 1936-38). One reason for this is the great
confusion of tribal names, their irregular usage - either as tribes,
subtribes, or elevated to subfamilies and families - based on the
varying ideas of classification of various specialists, and the vast
number of genera yet to be adequately studied worldwide. In terms
of Lepidoptera, one can point out the dozens of odd genera that were
found to be in completely wrong families when the editors of the
generic catalog project checked every genus, to the extent possible,
to determine their correct family placement (Fletcher and Nye, 1975
91); and still the family placement of many genera remains uncer
tain. One can also note below the great number of tribal names,
particularly in Geometridae and Noctuidae, many of which may
prove to be only subtribes once further studied in relation to the
world fauna of the groups (likewise, see the large number of
subtribes listed for the tribe Geometrini).

We do not yet have enough comparative knowledge of all groups,
on a world basis, to know if the name proliferation in some families
represents real biodiversity, or only that some enthusiastic taxonomic
splitters have been diligently naming every odd genus as another
subtribe (which eventually may be relegated to some level below the
subtribe). The difficulty for Lepidoptera studies is that few taxono
mists work on a group worldwide, particularly for such huge families
as Noctuidae, and, thus, cannot realistically judge tribal limits based
only on their study of a small group in one region of the world.
Thus, we have a large number of tribal names for European Geome
tridae and Noctuidae, for example, but with no adequate study to see
which of these names may apply to related groups in tropical Africa
or Asia. Many researchers fail (or refuse) to comprehend that to
elevate tribes to subfamily level, or subfamilies to family level,
without comparative study of all Lepidoptera, brings only chaos to
the parameters of such groups: one cannot have a "family" for one
group be equal to only a tribal level in some other family if one is
trying to still have a logical and reasonable classification. The
correllary to this is also that one cannot obtain a realistic classifica
tion based on current "political correctness" or general "global
consensus" views, as some authors like to state, implying that the
question is already solved. During the Middle Ages the general view
was that the earth was flat: that was also a "global consensus" for
that time, yet this did not represent reality. Consensus· does not bring
us a classification that resembles the reality in nature that we have,
only facts and logic can do that.

The classification presented herein is the most up-to-date available,
based on as uniform an adherence to parameters at each level (fam
ily, subfamily, and tribe) as possible at this time. It already varies
somewhat from earlier reports at the subfamily level (see Heppner,

.1. Contribution No. 895, Entomology Section, Bur. Ent. Nema. Plant Path., Div.
Plant Industry, Rorida Dept. Agric. & Consumer Servo

1992, 1996), since so much is still being discovered. A subtribe
classification has been used only sporadically so far, but these
names have been added herein to elucidate the classification, since
many of these names may be found listed as tribes in other works.
On the other hand, some families are not even subdivided into
subfamilies, let alone tribal divisions (of course, there are also a few
families that have only one known species: e.g., Heterobathmiidae
and Carthaeidae). Thus far, 294 valid subfamilies are considered
herein for the 125 known families of Lepidoptera in the world.

ANALYSIS

Most specialists are not involved in worldwide studies in Lepidop
tera, instead working only on regional faunas or particular families,
and usually species only of one faunal region. A few exceptions
exist: e.g., the work of Minet (1986, 1991), who has been doing
extensive worldwide studies of different family groups and odd
genera, although he splits off many more monobasic groups than
may be useful. Likewise, there are my studies over the years
(Heppner, 1991, 1996, 1998a,b, 2004), as also some global reviews
like those of Common (1970, 1975) and the later revision of that
(Nielsen and Common, 1991), plus summaries like those of Ehrlich
(1960), Kristensen (1999), Munroe (1982), and Scobie (1992). Other
studies, like those of Kuznetsov and Stekolnikov in a series of
papers since 1976 (see Kuznetsov and Stekolnikov, 1978, for a basic
summary), while in depth for most families, are nonetheless flawed
because their studies involved only a single segment of adult
morphology: i.e., exclusively the musculature of the male genitalia
(as if this somehow would provide the answer to lepidopteran
phylogeny better than other characters or what one finds in the
larvae and pupae, etc.).

Among various studies, however, the tribal names found in many
regional works are often the result of what one might call a
"provincial" view (with no detriment intended), inasmuch as what
are used as tribes in one region may actually only be equivalent to
subtribes when compared with the world biodiversity of Lepidop
tera. And, all this varies from specialist to specialist, as well. This
is not to say that the classification published herein is the final word
either: there is so much remaining to be discovered among many
groups that we are a long way yet from a reasonably complete and
stable classification down to tribal level. Even so, considerable work
has been done in the last 30 years to elucidate the true placement of
many odd genera that were left of uncertain status or else were
completely misplaced (see Heppner, 1977; Nye et aI., 1975-91),
although much remains to be done. Families are now fairly stable,
however, and even subfamilies in most families, but beyond that
there is still much confusion in many of the larger families,
particularly Geometridae and Noctuidae. At the subfamily level, one
source of confusion is the continued elevation of odd tribes as
subfamilies, then later perhaps again considered a tribe after more
study, sometimes as part of a different subfamily than in the past,
and so forth.
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Family-level changes at this time mainly involve the different
views among specialists as to what constitutes a family: some split
every odd group as a new family (the motto seems to be: better a
new family than to try to work at it more and alter the parameters
of an existing family), while others are at the opposite extreme and
combine all kinds of groups together as larger families (remember
that Linnaeus had only 3 "families" for all Lepidoptera, or at most
10, depending on how you view his groupings). There is also a
major divergence of opinion on higher categories (families, subfami
lies, tribes), between those who study only butterflies and those who
only study moths. For example, some butterfly specialists once had
almost every butterfly family as a superfamily in itself, rather than
being all under the superfamily Papilionoidea: this is contrary to
what the superfamily level is considered to be in the remainder of
the Lepidoptera.

Since evolution is not always at the level where, when all the
Lepidoptera are compared among each other, such that one has all
category levels (from species on up) with distinct boundaries, we
thus have intergrades as well: e.g., sibling-species for species that
are just evolving into distinct species (and these are usually retained
as a single species in our classifications at this time), so also it is
reasonable to expect there to be "sibling" subfamilies and "sibling"
families. This is part of what I view as the problem behind many
disagreements as to what level various groups are: e.g., the
controversy between Pyralidae and Crambidae, or more recently
between such odd groups as Oenosandrinae in Notodontidae, etc.
While I alter family definitions to incorporate odd tropical groups
into existing families, if feasible, others tend to immediately split off
such groups as separate entities, as already noted above. What may
also be involved are what was just noted, a kind of "sibling" status.
To engage this problem in a classification, I believe, the use of the
"group" category below the family level is a useful option. Thus, we
have the groups Crambinina and Pyralinina, since I do not consider
the single main character dividing these two groups sufficient to
warrant reverting to their split into two families, as was already
done 100 years ago. Likewise, we have the case of the "families"
Oenosandridae and Thaumetopoeidae, split off from Notodontidae:
this case has been an on-going controversy (other than the newly
segregated Oenosandridae) for decades. Yet again, I believe, this is
a case of what could be termed "sibling" families, and thus, in the
classification below these are listed as group names: Oenosandr
inina, Thaumetopoeinina, and Notodontinina. Group names in a
classification demonstrate that there is some level of difference
between the groups greater than evident as subfamilies, yet not
enough to warrant separate families. Of course, many cladists do not
recognize this and elevate every odd group as a new higher taxon.
Group names are also used in Arctiidae, Noctuidae, and Nymphali
dae, and possibly more such arrangements may be needed in other
families that are very diverse and may have "sibling" groupings;
e.g., the Oecophoridae, where some authors have again elevated all
the subfamilies as separate families (Kristensen et ai., 1999). Other
candidates for the possible addition of "group" classifications may
be Gracillariidae, Tineidae, and Zygaenidae, all with odd subfamilies
that have sometimes been considered separate families (viz. Phylloc
nistidae, for what now is subfamily Phyllocnistinae in Gracillariidae,
and Hieroxestidae, for what now is subfamily Hieroxestinae in
Tineidae). However, as with subgenera and subtribes, part of the
problem therein is that many specialists simply refuse to use such
relatively non-traditional categories, preferring instead to elevate all
unusual taxons to the next higher level (yet among other insect
orders subgroup usage is normal).

Until most specialists can agree on what is a family (subfamily,
tribe, etc.) there will remain controversies as to what level any
particular group should be classified as. For example, a recent work
created a large number of "families" in Gelechioidea for odd groups
that previously were maintained in Oecophoridae (see Hodges,
1999), this being a reversion back to a similar classification before
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these groups were placed within Oecophoridae. So, back and forth
from generation to generation, every 30 years or so, the family
levels change when a new group of workers looks at the same
problems and thinks of doing it differently again - vive ia
difference!, as it were - although in this particular case it was the
result of an extreme interpretation of a cladistic analysis of the
Gelechioidea that skewed (or rather, skewered) the results. Likewise,
there are a larger number of monobasic superfamilies that have been
proposed, simply because some specialists split off each odd family
rather than redefine groupings to accomodate the odd, often tropical,
species being studied. Remember that our classification was
originally based mainly on European genera, and has since 1758
been repeatedly altered as more and more of the tropical diversity
was discovered.

Current so-called "phylogenetic" cladistics (or Hennigian cladis
tics) is not any different or "better" than other recent taxonomic
methodologies (e.g., actual phylogenetic taxonomy, as from Mayr
and Simpson), being as inherently biased as past methodologies,
although many specialists using cladistics generally do not acknowl
edge any subjectivity: their results, however, are as dependent on
the characters chosen (and the computer program used when a
computer analysis is involved) as older conclusions, and these
results must also be interpreted (see the note above about
Gelechioidea). Current methodologies are superior, however, at least
in the one aspect that more and more specialists are using a wider
array of more fundamental characters in family-level classification
and their studies are more precise in assessments of synapomorph
ies, which is an improvement over what was done earlier in the past
century; the only problem is that these same specialists may include
wildly varying characters as family-level characters in trying to
come to their conclusions (e.g., using various genitalic characters for
family-level studies of inter-relationships is foregone to result in
possibly erroneous conclusions simply because genitalic characters
are mainly species specific, or generic-level, and will only rarely
offer some characteristic that can be validly applied to family-level
studies). In many families we also have varying classifications
because one specialist uses only adult characters, while another
makes use of larval and pupal characters, which often produces very
different results: rather, all these characters should be integrated into
an anlysis, to thus provide a more solid framework for our classifi
cation. And finally, many of the cladists adhere to strict monophyly
in groups (which actually is the most ideal), yet will then subjec
tively determine where to draw the line on what the family level is,
or where the tribal level is, and so forth.

Another problem in achieving a stable classification is the lack of
characters of the immature stages of a great many groups, even
entire families. If we do not have the array of characters offered by
larval and pupal morphology, then relationships can often be very
inconclusive. Here is an area of study that students should make
note of, since searching for the immature stages and biologies of
families (and other unique groups), where these remain unknown,
can bring great advances in our classification. For example, in
Noctuidae the members of the highly unusual Papuan subfamily
Cocytiinae are completely unknown biologically, yet the larvae and
pupae could offer many characters to show where their true
affinities lie, since the adults are strange day-flying moths (only 2
species are known) that appear more like small sphingids than owlet
moths. There are many other cases like this: entire families such as
Neopseustidae, Eriocottidae, and Ratardidae, among others, are
completely unknown biologically (see Heppner (1998) for a listing
of other biologically unknown families and subgroups).

Thus, to reiterate, the classification below is based on a worldwide
study of the groups involved, not just a regional understanding or
bias. Various works have been consulted (see Heppner (1998) for
listings of references), as well as personal studies over the last 30
years. While monophyly is the standard applied to groupings,
differential rates of evolution have also split groups that could
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otherwise be combined .(e.g., for Sesiidae, and particularly for
Zygaenoidea and Cossoidea), thus, a reasoned approach has been
used overall.

The classification below is most tentative at the tribal level in
Geometridae and Noctuidae. As noted previously, regional workers
have often elevated what are subtribes to tribal level, such that more
names have been proposed than for the biodiversity that is involved.
Even herein, the tribal listings of some families may be too
extensive (e.g., in Geometridae), and many of the names may be
dropped to subtribe level in the future, following more extensive
study and comparative review of each group. However, the large
biodiversity of some families may require large numbers of tribes.
And, if some genus is unique, it may require a separate tribe (or
other category) even if monobasic (witness Carthaeidae, with a
single unique species that requires its own family). Many families
are so vast, however, that progress is slow and will require the work
of many specialists willing to take on the task. Phylogenetic
arrangements (from primitive to advanced taxa) also vary regionally
and by specialist in some cases: as an example, most subfamily and
tribal arrangements in the family Geometridae vary between works
and specialists of the New World fauna (e.g., Ennominae as a more
primitive group in the family, thus, near the beginning of the listing)
and the Old World fauna (e.g., Ennominae at the end, or as the most
advanced geometrids). As noted previously, many worldwide studies
are still needed but cannot be realistically advantageous until the
immature stages are known for all families, thus giving those crucial
character sets their due consideration and possibly resolving the
conflicts of classifications as we see in families like the Geometri
dae.

TRIBAL NAMES

Synonyms are not included in the classification listing below, but
can be found in the index (1,984 names), with notation as to what
the correct name is for each taxon. Some of the synonym names
have been used by others simply due to the erroneous view that
once an older generic name is added to a group then the higher
level taxon must adopt the name of the oldest included genus: the
new Zoological Code (lCZN, 1999) specifically advises against this
kind of instability, thus the more stable names in the literature are
used. One of the best examples of this is the continued erroneous
usage of Roeslerstammiidae instead of the long-used name Amphith
eridae (in this case merely because an older European genus was
added to the formerly tropical family and the reviser, not being
familiar enough with the Code, simply thought the family name had
to then be changed; and oddly, other specialists who know the Code
better continue to perpetuate this error). The name Roeslerstammii
dae is also invalid, since the original usage did not even include any
of the species currently in this group, thus the senior name is
Amphitheridae, as well as being the only valid name (Heppner,
2005b).

Another erroneous usage is Acentropinae, instead of Nymphulinae,
in Pyralidae; again because an older generic name is involved. In
this case the ICZN has even made a formal ruling for the use of
Acentropinae, but many specialists will ignore this since a strange
ICZN commission vote was involved (the commissioners actually
voted "against" Acentropinae but due to bureaucratic rules of the
ICZN their lack of a quorum of voters automatically favored the
ruling for Acentropinae!). Should one question the sanity of ICZN
rules that leave it to some bureaucratic solution, rather than the
logical choice that even Commission members voted for based on
the Code and the facts? One also has the recent use of Macariini
instead of Semiothisini in Geometridae, simply because the genus
Macaria is now added to the Semiothisa group as a valid, but older
genus (again erroneous usage). Likewise, there is the recent
unconscionable use of Strepsimaninae (Kristensen et ai., 1999)

. instead of the well-known Hypenodinae in Noctuidae (in this case,
because the older genus Strepsimo.nes has now been added to

Hypenodinae; again erroneous usage). Even more egregious is the
new use of Erebiinae instead of the well-known Catocalinae by
some researchers. again for supposed use of the oldest name.
Contrarily, the use of Nepticulidae instead of Stigmellidae, is
precisely the same type of case (Stigmella is the senior generic
name over Nepticuia), yet various researchers strangely in this case
retain the use of the supposed junior name. Nepticulidae. If workers
fail to read the Code and continue to erroneously change higher
taxon names whenever an older genus is added to a group. or when
it suits them, then we will continue to have a lot of name changes
and cause continued instability and confusion.

DISCUSSIONS

Primitive Moths
Among those families considered the most primitive of lepidopter

ans, there is little controversy that Micropterigidae are the most
basal group remaining among living Lepidoptera. Recent studies by
Davis (1999), plus those of Minet (1986, 1991) and others. have
clarified the basal divisions of the order Lepidoptera such that,
barring any discoveries of other primitive taxa in remote tropical
regions, we probably have a clear picture of the evolutionary
development from Zeugloptera to Ditrysia. the remainder of
lepidopteran families. The only recent addition is of a surprising
new monotrysian family added to Nepticulina. the Andesianidae
(Davis, 2003), for three Valdivian species previously misplaced
among Cossidae.

Incurvarioidea
This group of families is still in need of further study. since some

specialists continue elevating almost all the subfamilies as separate
families, thus we have some listing Crinopterygidae. Lamproniidae,
and Prodoxidae as separate families (Davis, 1999). As noted in the
introduction, some specialists always make new families rather than
incorporate new character states within the framework of an existing.
family, thus multiplying families right and left. As listed herein, the
5 families show cohesive characters with their included subfamilies.

Tineoidea
Among Tineoidea, the series category is used to demarcate

Tineiformes and Gracillariiformes; some specialists. however. make
these into two separate superfamilies. The basal area of the
superfamily now has the Acrolophidae segregated as a separate
family from the remaining Tineidae, the acrolophids being consid
ered the most primitive group of the superfamily.

In Tineidae, there remains considerable study yet needed on a
worldwide basis to clarify all the levels and relationships among the
subfamilies and tribes listed, many of which have also been thought
of as separate families in the past. Also, the presumed most
advanced group, the Hieroxestinae, have recently again been
presented as a separate family by some (Davis and Robinson, 1999).

Psychidae likewise need study for their subfamily classification,
with some specialists still using family names for Lypusidae, so the
relationships among all the psychid taxa remain uncertain.

The remaining families, comprising the Gracillariiformes. are all
small except for the main leafminer group, the Gracillariidae.
Amphitheridae is still unjustifiably called Roeslerstammiidae by
many specialists, mainly just following each other without further
question from a beginning point where someone incorrectly changed
the family name.

In Gracillariidae, the Phyllocnistinae have often been viewed as
a separate family, but cohesive characters do not warrant that. As in
other such cases, to elevate this group as a separate family would
require every subfamily of Lepidoptera to also be elevated to
family-level, if one tried to t~eat all groups with the same arguments
as used for having Phyllocnistidae as a separate family. thus giving
us some 300 "families" worldwide.
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Gelechioidea
As already noted in the introduction, this superfamily has reverted

from few families to many families, back and forth, about once
every generation of specialists. Currently, we have 11 families, but
some specialists now want again to elevate practically every
subfamily, especially among the Oecophoridae, as a distinct family
(Hodges, 1999): this can easily be done, but the definition we would
have of such "families" would require the elevation of all other
subfamilies as well, as already mentioned above. The most recent
modification of this view is by Kaila (2004), with at least 16
"families" indicated in his cladology, and others would push the
total to over 20 families. Note again, that to elevate all these groups
in Gelechioidea to family-level would require equal usage for the
rest of the order, or about 300 "families" in total.

Is it useful to classify the Lepidoptera with 300 families or with
125 families? Should every odd group simply by called a "family"
now? In Coleoptera, various specialists are also now engaged in a
widespread "splitting" campaign, and thus have about 10 fami lies of
weevils for what previously was considered one family, for
example. If one wishes, one can continue on such a path to the
point where we have a "family" for every odd group, or as in birds
where one has a different genus for almost every other species:
obviously every species is different but we need some common
sense in where to draw the lines for higher taxon groupings. The
denegration of what a "genus" is has also been accelerating in recent
decades as much as has the family concept: one can look at bird
classification, where many "genera" now contain only a few or a
single species. Some taxonomists have actually enunciated a belief
that a genus should automatically not have more than 5 species, as
if this were a fact of nature! Of course, these persons have never
studied the genus Coieophora with over 1,000 species worldwide,
among other such large genera! As noted earlier, the reduction in
parameters for genera and families has been progressing since the
time of Linnaeus, but in the last 100 years or so we have made a
critical analysis of what a family should be and what a genus should
be, notwithstanding taxonomically insane trends among higher
animals, like bird classification.

In Oecophoridae, notwithstanding the above comments, there still
remains a need for considerable study. The group is so vast
worldwide that it has been difficult to handle by anyone person,
and most of the past classifications have mainly involved the
European fauna instead of dealing with the vast tropical fauna. Ian
Common (formerly of CSIRO, Canberra, Australia) is one of the
few now trying to make some sense of the many genera of oecopho
rids from Australia, where most of the biodiversity appears to
reside. The current subfamilies have been listed in Oecophoridae for
some time and only recently has there again been an effort to split
them all into separate families (Hodges, 1999). New developments
have shown, however, that some odd groups, like the so-called
Symmocidae and Holcopogonidae, previously either separate
families or placed in Blastobasidae, may well best go in Oecophori
dae, along with Glyphidocerini, in Autostichinae. The Oecophoridae
are extremely diverse, yet have cohesive character traits, thus they
are a very large family that has become very biodiverse, yet
compared to other family characters across all Lepidoptera, are
rightfully together as one family. Unfortunately, some researchers
cannot comprehend (or refuse to do so) a "family" that is diverse
and large (yet cohesive nonetheless), much as was noted above for
the splitting of genera based on a maximum size of 5 species, as if
this were not some arbitrary choice but some law of nature.

Lecithoceridae were long thought to belong in Gelechiidae, but are
now considered more primitive and related more to Oecophoridae
and Elachistidae.

Elachistidae are considered herein as a smaller family than some
other researchers view it. A recent classification has relegated
almost all Oecophoridae to an enlarged concept of Elachistidae
(Minet, 1990), or even as a separate superfamily (Kuznetsov and
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Stekolnikov, 1984), but this elevates all other groups, such that
Gelechioidea would have to be a "suborder" of Lepidoptera, as
Kaila (1999) also noted): clearly there is considerable elevation
going on for different groups in the minds of some specialists, or
splitting, as already alluded to in the introduction. The true Elachist
idae (sensu stricto) have recently been studied on a worldwide basis
by Kaila (1999), but he did not arrange the genera into a higher
classification other than what his consensus tree showed: based on
his studies, the classification used herein makes use of appropriate
subfamily and tribal names but more study is needed.

Copromorphoidea
This small superfamily has only 4 included families: Copro

morphidae. Alucitidae, Carposinidae, and Epermeniidae. The
cohesive characters of this grouping have already been well
established (Heppner, 1977). Recent attempts to continue splitting
up this group into separate superfamilies for Epermeniidae and
Alucitidae are based on erroneous conclusions of Minet (1986,
1991) as to what should be a superfamily, as well as continuing the
taxonomic fiction that Alucitidae are somehow related to Pterophori
dae (as was done even 150 years ago because both have split wings)
(Dugdale et ai., 1999b).

Yponomeutoidea
This superfamily comprises 9 families at present: Ochsenheimerii

dae, Glyphipterigidae, Plutellidae, Attevidae, Yponomeutidae,
Argyresthiidae, Lyonetiidae, Acrolepiidae, and Heliodinidae. My
studies had first considered Glyphipterigidae to belong in Copromor
phoidea (Heppner, 1977), based especially on larval characters, but
the family evidently best represents basal elements within Ypono
meutoidea, as does Ochsenheimeriidae (earlier transferred from
Tineoidea). Recent study has' shown some primitive genera from
New Zealand and Australia, thought to be Plutellidae, to actually
belong to basal groups within Glyphipterigidae, subfamily Orthotel
iinae (Heppner, 2005a). While splitters run rampant in other
superfamilies, they oddly continue maintaining Attevidae as a
subfamily in Yponomeutidae, yet segregate Ypsolophinae as a
separate family from Plutellidae (Dugdale et ai.. 1999a).

Immoidea
This is a monobasic superfamily, with only the family Immidae

(Heppner, 1977, 1982). The family is pantropical, but mostly from
tropical Asia. A recent addition is a subfamily classification due to
the addition of Prodidactinae (new status), currently a nomen nudum
published in a paper by Epstein and Brown (2003) that is invalid by
nomenclatural rules of the zoological code (Art. 8.6 and 9.7): the
name is listed herein in case the authors validate the name. Prodi
dactinae were defined as a family (Prodidactidae) but the characters
indicate that the single genus is only of subfamily status in Immidae
(another case where authors would rather have a "new family" than
appropriately modify an existing family to accomodate a strange
new tropical member).

Pyraloidea
The superfamily includes three families: Hyblaeidae, Thyrididae,

and Pyralidae. Cladist splitters have split this into no less than three
separate "superfamilies" (two subfamilies of Thyrididae are even
split off by some as separate "families"). Larval characters in
particular show superfamily cohesion for all the included groups.

One large controversy is the recent splitting of Pyralidae by
elevating to family level its two groupings, as Crambidae and
Pyralidae, whereby almost all genera commonly viewed as "pyral
ids" are now in Crambidae, leaving Pyralidae with only the minor
subfamilies and the phycitines (Munroe and Solis, 1999). Minet
(1991) even considered all the major subgroups as separate
"families", thus with 5 families (including also "Acentropidae,"
Pyraustidae, and Phycitidae). There is nothing new in all this: all
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has already been done over 100 years ago when another splitting
craze in taxonomy was loose on the planet. Again, the cohesiveness
of Pyralidae, with all the groupings included as subfamilies. has
been viewed as logical for the family already for many decades,
until recently. A recent paper has refined characters of the subfamil
ies of "Crambidae" (Solis and Maes, 2002), although it is based
only on adult characters.

When one internal morphological character was discovered that
did indeed segregate the pyralids from the crambines, Munroe
(1972) chose the logical view to use a subgroup classification, as is
often done in other insect orders where the family may be evolving
but still retains enough other characters to remain as one family.
Cladist purists cannot follow this (and others often refuse to use
unconventional subgroups), so see only splitting as a solution,
although if they simply lowered their "family" level cut on their
cladology trees (where they arbitrarily have chosen a certain level
of similarity to be called a subfamily or family), they would come
to the conclusion also of having only one family Pyralidae. Using
the "group" category below family level, of course, shows that there
is a distinction between the two groups but also shows that this is
not large enough a difference overall to segregate them as separate
families.

Pterophoroidea
This superfamily includes the plume moths, Pterophoridae, plus

two odd related tropical families, Tineodidae and Oxychirotidae
(Heppner, 1997, 1998c). Some researchers now include Oxychiroti
dae within Tineodidae (Dugdale et ai., 1999b), but wing venation
and larval biologies differ.

Sesioidea
This superfamily has been defined with modern character studies

already since 1981 (Heppner and Duckworth, 1981), now including
4 families: Brachodidae, Sesiidae, Urodidae, and Choreutidae. The
cladist splitters do not agree and split off Urodidae and Choreutidae
as separate superfamilies, mainly based on studies of only adult
characters and idiosyncratic levels of cohesion of groups to exclude
(Edwards et ai., 1999). There has been some recent restructuring of
the tribes within Sesiidae, plus the addition of tribes for odd tropical
genera.

Zygaenoidea
The old concept of this superfamily has been shown to be hetero

geneous, mainly due to groupings thought to be similar due to some
traits (e.g., larval shape as slug caterpillars) that now are known to
only indicate convergent evolution (Heppner, 1998b, 2005c). While
the main family, Zygaenidae. is clear enough, the odd smaller
groups that are related have always caused confusion. Thus, the
families that actually are cossoid, and not zygaenoid, were moved
to Cossoidea (Heppner, 1998b). Researchers focused only on
apparent similarities (e.g., the similar larvae), fail to agree with this
and forget that convergent evolution can provide such results as
similar larvae (which nonetheless show differences as well).
Families remaining in Zygaenoidea include Heterogynidae, Zygaeni
dae, Himantopteridae, Lacturidae, Somabrachyidae, and Megalopygi
dae. Some researchers continue attempts to split Zygaenidae into
several "families" and others include Somabrachyidae within
Megalopygidae, or split out groups like Aididae (Epstein et al.,
1999).

Cossoidea
This superfamily is actually the basal stem of the Cossina group

of superfamilies that includes all the remaining Lepidoptera up to
Noctuidae, being fundamentally evolved from different ancestors
than where the Zygaenoidea ended up from. Cossoidea now include
6 families: Cossidae, Dudgeoneidae, Metarbelidae, Cyclotornidae.
Epipyropidae, and Dalceridae. Again, the slug-like larvae of

Dalceridae have some researchers confused into believing they
should be part of Zygaenoidea, while the family morphology shows
an evolution derived from cossoid ancestors (Heppner, 1998b).

Castnioidea
This monobasic superfamily represents a basal. rather primitive

family, the Castniidae, that appear to best be placed as a separate
superfamily, although clearly also derived from cossoid-like
ancestors.

Tortricoidea
We now place the Tortricidae in their own superfamily. The actual

placement of the group in the overall classification varies among
researchers, since some place the group near the Tineoidea (Horak.
1999), but in relation to all Lepidoptera they appear best placed in
our linear format after the Castnioidea and at the end of what are
termed the "microlepidoptera." The true layout of families in our
classification would be better seen in three dimensions, whereby
Tortricoidea would be seen to retain some primitive features like
Tineoidea but otherwise advanced enough to place the group 3
dimensionally to the side in another lineage from tineoid-Iike
ancestors; but, a paper layout requires placement linearly in only
two di mensions (Heppner, 1998b).

Calliduloidea
This small Old World group includes only 3 families: Ratardidae,

Pterothysanidae, and Callidulidae. All are day-fliers. and most
callidulids even fly and perch like butterflies.

Uranioidea
This superfamily includes 5 families: Epicopeiidae, Apoprogoni

dae, Sematuridae, Uraniidae, and Epiplemidae. Most species are Old
World, but at least Epiplemidae are found in all regions. Cladists
have recently moved Epiplemidae into Uraniidae (Minet and ScobIe,
1999), in a reversal from their usual splitting, but the groups are
different enough to remain as separate families, particularly in terms
of their larvae. The superfamily is rather closely related to Callidu
loidea.

Geometroidea
The family Geometridae, being such a biodiverse family (21,150

spp. worldwide), still requires considerable study to conform all the
higher category (subfamily and tribe) names by region, such that
what a tribe is in Europe has the same meaning as a tribe in North
America or Asia: currently, there is wide disagreement on this
matter between North American specialists and European specialists.
What we have now are numerous tribal names that remain of
uncertain status: are they tribes or only subtribes? For example.
most of the group names in the subfamily Geometrinae have been
treated as tribes in the past, but recently Holloway (1996) probably
correctly noted that there should be only two tribes and all remain
ing names ought to be at most subtribes. Likewise, to follow the use
of subtribes in Geometrinae, many of the Ennominae tribes probably
only warrant subtribal status as well, but which do and how they
should be arranged remains unclear: e:g.. one can identify about 6
groupings of tribes in Ennominae. so perhaps these should be tribes
and the remaining names only subtribes. Holloway (1996) also now
uses an enlarged concept of Boarmiini that would put many other
groups as subtribes therein,. even more than listed herein. Conse
quently, the listing of tribes in Geometridae herein is still tentative.
The listed arrangement of the tribes within each subfamily is also
tentative, since this also varies regionally: most classifications in
Europe have Ourapterygini, for example, near the middle of
Ennominae, while in North America it is towards the end of the
subfamily. One needs to also determine which groups are considered
the most advanced: most specialists now agree that such subfamilies
as Archiearinae and Oenochrominae are more primitive geometrids,
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but some place Ennominae as advanced while others place
Larentiinae as advanced. The classification of Geometridae herein
is an attempt to show the relationships of the various tribes and
subfamilies, but it is far from final and mainly represents revision
of conventional arrangements by specialists that often do not like to
use subtribes (thus, all such names are tribes in their mind).
Additionally, more odd tropical groups are discerned all the time, so
much work remains to be done with this large family.

Hedylidae are retained in Geometroidea herein. While they may
indeed represent the evolutionary development that gave us the
butterflies, their base characters retain them more to Geometroidea
than they do to Papilionoidea (Heppner, 1998b). Obviously, others
disagree and put them as part of the butterflies, or else make the
usual split as a separate superfamily, Hedyloidea (Minet and Scobie,
1999).

Papilionoidea
The butterfly workers have often had considerably differing

classifications over the years, from the 7 families we now list to
many more and even added superfamilies for the larger families of
butterflies. Again, putting the classification in the perspective of
world lepidopteran biodiversity, one finds that most butterflies are
not that different from each other (e.g., nymphalids are all in one
family and not in their own superfamily) in relation to how moths
are classified. To maintain a uniform family level one cannot have
more splitting among the butterflies. Some researchers now include
Libytheidae within the Nymphalidae (Ackery et al., 1999), but this
is unrealistic given their great morphological differences. Hesperii
dae are split by some into their own superfamily, but this is not
necessary when one uses the "series" subgrouping to show that their
divergence from higher butterflies is not so great that a separate
superfamily is needed. Riodinidae follows the new Neotropical
catalog (Lamas et al., 2004).

Drepanoidea
A small superfamily, including 4 families: Axiidae, Thyatiridae,

Cyclidiidae, and Drepanidae. Most species are Old World.

Bombycoidea
This well-known grouping of moths now includes 13 families:

Carthaeidae, Eupterotidae, Apatelodidae, Bombycidae, Mimalloni
dae, Anthelidae, and Lasiocampidae in the series Bombyciformes,
and Endromidae, Lemoniidae, Brahmaeidae, Oxytenidae, Cercophan
idae, and Saturniidae in the series Saturniiformes (Heppner, 1998b).
Sphingidae are generally excluded to their own superfamily, but
some workers keep them within Bombycoidea (Lemaire and Minet,
1999).

Sphingoidea
The single family Sphingidae comprises this monobasic superfam

ily of well-known moths, the hawk moths (or sphinx moths). Some
alterations of the tribes have been made in recent years (Lemaire
and Minet, 1999).

Noctuoidea
Almost a third of all Lepidoptera belong to Noctuoidea, including

6 families: Notodontidae, Dioptidae, Thyretidae, Lymantriidae,
Arctiidae, and Noctuidae (Heppner, 1991, 1998b). Various odd
members of the families have more recently been segregated as
several "families" of their own, again based mainly on c1adist
artificial rules on what level a researcher considers a family to be
defined. In our classification we use subgroupings to show what
differences there are, rather than do unnecessary splitting: this is
especially needed in Noctuidae, where recent splitting has not only
given us Aganaidae and Herminiidae, but now also include a
complete splitting of the Noctuidae to include also the "families"
Erebiidae (even the Catocalinae name is changed!), Nolidae,
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Acronictidae, Pantheidae, etc. Tribes are noted in the listing below
but subtribes are mostly not included, as has been done to a profuse
extent for Europe (Beck, 1999b), since the rest of the world fauna
has not had equivalent treatment and many of the European
subtribal names may be simply excessive splitting (many of these
European subtribes are monobasic, representing only a single genus)
(Kitching and Rawlins, 1999).

The splitting trend in noctuoids has been progressing for the past
20 years or so (see Kitching, 1984; Speidel et at., 1996), what
c1adists consider a correct trend due to "rigorous application of
cladistic principles" rather than past vague group definitions, as
Speidel et at. (1996) put it: the problem with this is as noted
already, the results are from whatever their computer program
version and c1adology analysis gives them, which is not necessarily
correct but based only on these current parameters and their
subjective analysis. This is no different than past work, just with
more precise characters and the use of computers, but the result is
still subjective as always and dependent on how experienced a
taxonomist the compiler actually is - the problem is that some
c1adists fervently believe their methodology is akin to reassembling
the phylogenetic lineage from God himself (or DNA) and the results
cannot thus be questioned other than possibly with slight refine
ments using another computer 'program, all the while forgetting that
it is they (not God) who decide where to the draw the line on what
a family is or what a genus is.

Again, the noctuid workers cannot split odd subgroups away in
Noctuidae as "families" without also having all other Lepidoptera
subfamilies elevated to family-level in their view of what a family
constitutes. There has to be concordance throughout the order for all
higher groupings. Of course, if one can agree with a classification
where a "family" is defined one way among micros and another way
among butterflies and another way among noctuoids, then perhaps
the mad hatters tea party can resume and all logic for an overall
classification of all the Lepidoptera can be ignored. Is it rational to
have three different definitions of what a "family" is within the
classification of one order of insects? Clearly, each level of a
classification must be maintained in as rational a cohesive form
throughout an order as possible, given all our human subjectivities
in any case and based on what the evolution of the order shows us,
not c1adist fantasies based on a narrow view of only one group. In
Noctuidae, for example, various attempts have continued for the past
100 years to resurrect "Nolidae" about every generation as new
taxonomists studied the group: they otherwise conform well to the
overall concept of the family Noctuidae. The Nolinae (or Nolidae)
may represent an offshoot, also supported by larval characters, but
this shows more a development from lithosiine Arctiidae than from
Noctuidae (Beck, 1999a), however what may be involved here is
again a basal element remaining in the family, much as with some
of the oecophorids that are herein retained within Oecophoridae.
Holloway (2003) has expanded this segregation to include other
subfamilies within an enlarged Nolidae, based on his views of the
group for the Asian tropics. Likewise, the use of non-conventional
subgroups also retains such odd tropical groups as Aganainae within
the Noctuidae, so Nolinae may have to be handled similarly if the
evidence mounts.

CONCLUSIONS

Since few researchers study all Lepidoptera from all regions of the
world, the specialist studying a single group, perhaps only for one
faunal region, quickly can find any odd tropical group to require a
"new" family. To classify our Lepidoptera one can only resort to
uniformity of what each level of the classification is to mean, at
least insofar as is humanly possible. The pure cladist view is to
simply draw a line on their cqmputer trees for each level, but this
methodology, while seemingly simple and clear, is not so when we
are dealing with nature: too many character variables negate this
from being perfectly applicable to each group for the entire order.
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Likewise, the methodology of making all characters in a computer
analysis equal (i.e., some 'hair on a leg being equal in value to
having 6 legs, for example) does not work in nature, since some
characters are more fundamental than others (e.g., the 6 legs versus
only 4 legs!). The true phylogenetic taxonomist, on the other hand,
modifies each grouping to conform not only to an overall level
within the classification but also to the evolution of the group
involved; thus, there are sometimes shifts needed on the cladist trees
on where the line is for different groups, yet in such a way that the
definition of the level chosen is not compromised. What is meant
here is that different "rates" of evolution need to be included in a
valid classification, not simply just morphology, and this is
something the cladologists do not fully acknowledge (thus, the
errors, as for example, in not seeing convergent evolution in the
case of some Zygaenoidea and Cossoidea, or to see that Brachodi
dae are related to Sesiidae even though the Sesiidae advanced very
rapidly from their brachodid-Iike ancestors). To split families, like
Noctuidae, into many "families" and yet be ignorant of what a
family is among primitive moths, or among butterflies, will not give
us a stable or logical classification: we need conformity of level
throughout the Lepidoptera in order to arrive at a reasonable
classification that approximates their evolution and phylogeny.

We can proceed with splitting and end up with 300 or so
"families" in Lepidoptera - the beetle people are nearly their
already, in their c1adist frenzy of splitting (there are even 10 or
more "families" just for weevils alone!) - but a rational classifica
tion will keep groups about equal throughout, from micros to
noctuids. For the past 100 years or so the concept of what a
"family" is in Lepidoptera has been relatively stable, until recently.
If we want, we can have 300 families of Lepidoptera. Is this
reasonable? Is this useful? These are questions we need to consider
when continuing the efforts to split off odd groups from families
that they can otherwise reside in. One can actually modify family
definitions: this is something that some Lepidoptera researchers
seem unaware of, thinking instead that somehow the original
description of a family is sacred and that any group falling outside
this first definition requires a "new" family to be named. We have
refined family definitions since the time of Linnaeus, so modifying
a family definition to include some odd group, if it really can be
included, can be done. What we find is simply that many research
ers refuse to change families and instead name a new family. This
is more political than rational or scientific. There are more syn
onyms to family names than there are valid families, as many
researchers have learned over the years. Thus, further erosion of
what constitutes a "family" should be discouraged, otherwise to be
rational in our classifications then all lepidopteran subfamilies would
need to be elevated to family level: you cannot have "Nolidae" or
"Danaidae" without also elevating all other groups currently at the
subfamily level. You either have logic derived from what the
evolution of the Lepidoptera shows us to be different families, their
characters, or you have a mad hatters party.

Finally, what you see in the listing below of families, subfamilies,
tribes, and in some cases subtribes, is not the final word on
Lepidoptera classification. Only recently was a valid new family
added to the list for an odd tropical group (Andesianidae), so as
more remote areas of the world are further surveyed it is reasonable
to assume that a few more odd groups may yet be discovered.
Likewise, further knowledge and study of some obscure groups, as
for example those families where we as yet do not know the larvae,
may yet modify our classification in unforeseen ways. Nonetheless,
the present classification, I believe, best represents a uniform and
rational view of lepidopteran evolution and phylogeny as we
currently know it to be, and with concordant values of higher
groupings throughout the order Lepidoptera.

Trying to make a classification based not on fact, but on a
'~consensus" view of the facts is nonsensical, just like it was when
the "global consensus" was that the earth was flat: the "global

consensus" can be wrong, as was discovered in 1492 (and already
earlier by the Chinese). Many other erroneous "consensus" views
abound even today, such as ~he current view that the Incas built the
monuments in Cuzco, Peru (when they themselves told the early
Spanish explorers that the buildings were already there and very old
when their people first came into the valley of Cuzco and made use
of them, yet the consensus archaeologists maintain the fiction that
these are ruins built by the Incas); or, the view that the Egyptians
somehow built the great pyramid and sphinx at Giza. Egypt (when
we know that the early Egyptians did not have the mathematical or
engineering skill to make such perfect buildings. while their own
pyramid attempts were all inferior copies and the sphinx was even
stated by them to be there from ancient days long before their
people were even civilized, yet consensus egyptologists continue the
fiction that these monuments were built by the Egyptians). Plate
tectonics was also fully dismissed as complete fantasy 45 years ago
by the then-prevalent "global consensus" of geologists, yet we all
know that this is a proven fact and is now taught in every high
school in the world as a basic tenent of modem geology. Even
crustal displacement is gaining ground as a possibly valid theory of
earth movements. Let the archaeologists and egyptologists continue
with their heads in the sand. but we need not follow their wooden
headed examples in our work on Lepidoptera classification.

Classification is not a poli~ical game of consensus building, but a
reasoned study of the species we are dealing with as they are in
nature and as they evolved to the present day, whereby we then
attempt to outline this evolution into some kind of order showing
the relationships among the included groups. It also is not based on
a single methodology, such as computer generated cladologies using
the most recent cladistics computer program that uses all possible
characters equally (no matter how nonsensical that may be), and
which is then deemed the only methodology possible for classifica
tion. As noted earlier, no matter what classification is used, the
classification outline should even be seen 3-dimensionally to better
show relative evolution in different lineages. but we have to
organize it 2-dimensionally to get it linearly on paper.
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LEPIDOPTERA
Suborder ZEUGLOPTERA

MICROPTERIGOIDEA
1. MICROPTERIGIDAE - Mandibulate Archaic Moths

Micropteriginae
Sabatincinae

Suborder AGLOSSATA

AGATHIPHAGOIDEA
2. AGATHIPHAGIDAE - Kauri Moths

Suborder HETEROBATHMIINA

HETEROBATHMIOIDEA
3. HETEROBATHMIIDAE - Valdivian Archaic Moths

Suborder GLOSSATA

Cohort DACNONYPHA

Infraorder DACNONYPHA

ERIOCRANIOIDEA
4. ERIOCRANIIDAE - Sparkling Archaic Sun Moths
5. ACANTHOPTEROCTETIDAE - Archaic Sun Moths

Acanthopteroctetinae
Catapteriginae

Infraorder LOPHOCORONINA

LOPHOCORONOIDEA
6. LOPHOCORONIDAE - Australian Archaic Sun Moths

Cohort MYOGLOSSATA
Subcohort MYOGLOSSATA

Infraorder NEOPSEUSTINA

NEOPSEUSTOIDEA
7. NEOPSEUSTIDAE - Archaic Bell Moths

Subcohort NEOLEPIDOPTERA

Infraorder EXOPORIA

MNESARCHAEOIDEA
8. MNESARCHAEIDAE - New Zealand Primitive Moths

HEPIALOIDEA
9. NEOTHEORIDAE - Amazonian Primitive Ghost Moths
10. ANOMOSETIDAE - Australian Primitive Ghost Moths
11. PROTOTHEORIDAE - African Primitive Ghost

Moths
12. HEPIALIDAE - Ghost Moths
13. PALAEOSETIDAE - Miniature Ghost Moths
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Infraorder HETERONEURA

Division MONOTRYSIA

Section NEPTICULINA

ANDESIANOIDEA
14. ANDESIANIDAE - Valdivian Forest Moths

NEPTICULOIDEA
15. NEPTICULIDAE - Pygmy Moths

Pectinivalvinae
Nepticulinae

Nepticulini
Trifurculini

16. OPOSTEGIDAE - Eye-Cap Moths

TISCHERIOIDEA
17. TISCHERIIDAE - Trumpet Leafminer Moths

PALAEPHATOIDEA
18. PALAEPHATIDAE - Gondwanaland Moths

Section INCURVARIINA

INCURVARIOIDEA
19. INCURVARIIDAE - Leafcutter Moths

Incurvariinae
Crinopteryginae

20. CECIDOSIDAE - Gall Moths
21. PRODOXIDAE - Yucca Moths

Lamproniinae
Prodoxinae

22. ADELIDAE - Longhorned Fairy Moths
Nematopogoninae
Adelinae

23. HELIOZELIDAE - Shield Bearer Moths

Division DITRYSIA

Section TINEINA

Subsection TINEINA

TINEOIDEA
Series Tineiformes

24. ACROLOPHIDAE - Tube Moths
Amydriinae
Acrolophinae

25. TlNEIDAE - Fungus Moths
Euplocaminae
Myrmecozelinae
Harmacloninae
Meessiinae

Infurcitineini
Meessiini

Dryadaulinae
Scardiinae
Nemapogoninae
Tineiriae
Setomorphinae
Perissomasticinae
Hapsiferinae
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Hieroxestinae
Erechthiinae
Siloscinae
Stathmopolitinae
Teichobiinae

26. ERIOCOTTIDAE - Old World Spiny-Winged Moths
Eriocottinae
Compsocteninae

27. PSYCHIDAE - Bagworrn Moths
Lypusinae
Naryciinae

Naryciini
Dahlicini

Taleporiinae
Eotaleporiini
Taleporiini
Placodomini

Typhoniinae
Penestoglossini
Dissoctenioidini
Typhoniini
Scoriodytini

Psychinae
Psychini
Peloponnesini
Epichnopterygini
Stichobasini

Oiketicinae
Metasini
Acanthopsychini
Oreopsychini
Phalacropterygini
Apteronini
Oiketicini

. 28. ARRHENOPHANIDAE - Tropical Lattice Moths
Series Gracillariiformes

29. AMPHITHERIDAE - Double-Eye Moths
30. SCHRECKENSTEINIIDAE - Bristle-Legged Moths
31. DOUGLASIIDAE - Douglas Moths
32. BUCCULATRICIDAE - Ribbed-Cocoon Maker

Moths
33. GRACILLARIIDAE - Leafminer Moths

Gracillariinae
Lfthocolletinae
Phyllocnistinae

GELECHIOIDEA
34. OECOPHORIDAE - Concealer Moths

Depressariinae
Depressariini

Depressariina
Epigraphiina
Telechrysidina

Amphisbatini
Cryptolechiiini

Cacochroina
Cryptolechiina

Hypercalliini
Ethmiinae
Peleopodinae

Acriini
Peleopodini

Autostichinae
Autostichini
Oegoconiini
Symmocini
Glyphidocerini
Oeciini
Schistonoeini
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Xyloryctinae
Stenomatinae
Oecophorinae

Oecophorini
Oecophorina
Herrichiina
Denisiina

Deoclonini
Philobotini
Syringopaini
Stathmopodini
Lamprysticini
Pleurotini

Hypertrophinae
Chimabachinae

Carcinini
Chimabachini

Deuterogoniinae
Deuterogoniini
Aeolanthini

35. LECITHOCERIDAE - Tropical Longhorned Moths
Ceuthomadarinae
Oditinae

Scythropiodini
Oditini

Leci thocerinae
Torodorinae

36. ELACHISTIDAE - Grass Miner Moths
Coelopoetinae
Elachistinae

Mendesiini
Perittiini
Stephensiini
Elachistini

37. PTEROLONCHIDAE - Lance-Wing Moths
38. GELECHIIDAE - Twirler Moths

Physoptilinae
Gelechiinae

Apatetrini
Anomologini
Gelechiini
Gnorimoschemini

Pexicopiinae
Pexicopiini
Anacampsini
Chelariini

Dichomeridinae
39. BLASTOBASIDAE - Scavenger Moths

Holcocerinae
Blastobasinae

Blastobasini
Pigritiini

40. COLEOPHORIDAE - Casebearer Moths
Coleophorinae
Batrachedrinae

Epimarptini
Batrachedrini

41. MOMPHIDAE - Mompha Moths
42. AGONOXENIDAE - Palm Moths

Agonoxeninae
Blastodacninae

Blastodacnini
Parametriotini

43. COSMOPTERIGIDAE - Cosmet Moths
Antequerinae
Cosmopteriginae
Chrysopeleiinae

44. SCYTHRIDIDAE - Flower Moths
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COPROMORPHOIDEA
45. COPROMORPHIDAE - Tropical Fruitworm Moths
46. ALUCITIDAE - Many-Plumed Moths
47. CARPOSINIDAE - Fruitworm Moths
48. EPERMENIIDAE - Fringe-Tufted Moths

Epermeniinae
Ochromolopinae

YPONOMEUTOIDEA
49. OCHSENHEIMERIIDAE - Cereal Stem Moths
50. GLYPHIPTERIGIDAE - Sedge Moths

Orthoteliinae
Glyphipteriginae

51. PLUTELLIDAE - Diamondback Moths
Ypsolophinae
Plutellinae
Scythropi inae
Praydinae

52. ATTEVIDAE - Tropical Ermine Moths
53. YPONOMEUTIDAE - Ermine Moths

Saridoscelinae
Yponomeutinae

Niphonymphini
Yponomeutini

Cedestinae
54. ARGYRESTHIIDAE - Shiny Head-Standing Moths
55. LYONETIIDAE - Lyonet Moths

Cemiostominae
Lyonetiinae
Bedelliinae

56. ACROLEPIIDAE - False Diamondback Moths
57. HELIODINIDAE - Sun Moths

IMMOIDEA
58. IMMIDAE - Imma Moths

Prodidactinae
Imminae

PYRALOIDEA
59. HYBLAEIDAE - Teak Moths
60. THYRIDIDAE - Picture-Winged Leaf Moths

Simaethistinae
. Whalleyaninae

Argyrotypinae
Thyridinae
Siculodinae

Siculodini
Rhodoneurini

Striglininae
61. PYRALIDAE - Snout Moths

Group Crambinina
Crambinae

Ancylolomiini
Diptychophorini
Argyriini
Haimbachiini
Chilonini
Myelobiini
Erupini
Crambini

Schoenobiinae
Cybalomiinae
Linostinae
Scopariinae

Scopariini
Eudoniini
Heliothelini
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Musotiminae
Midilinae
Nymphulinae

Nymphulini
Argyractini

Noordinae
Odontiinae

Hercynini
Odontiini
Eurrhypini

Wurthiinae
Evergestinae

Evergestini
Orenaiini

Glaphyriinae
Glaphyriini
Hydririni
Cathariini
Dichogamini

Pyraustinae
Pyraustini
Spilomelini

Group Pyralinina
Pyralinae

Pyralini
Endotrichini

Chrysauginae
Galleriinae

Galleriini
Megarthridini
Tirathabini
Cacotherapiini

Epipaschiinae
Phycitinae

Cryptoblabini
Phycitini

Acrobasiina
Phycitina

Anerastiini
Peoriini

PTEROPHOROIDEA
62. TINEODIDAE - False Plume Moths
63. OXYCHIROTIDAE - Tropical Plume Moths
64. PTEROPHORIDAE - Plume Moths

Macropiratinae
Agdistinae
Ochyroticinae
Deuterocopinae
Pterophorinae

Platyptiliini
Pterophorini

Subsection SESIINA

SESIOIDEA
65. BRACHODIDAE - Little Bear Moths

Pseudocossinae
Brachodinae
Phycodinae

66. SESIIDAE - Clearwing Moths
Tinthiinae

Tinthiini
Similipepsini
Pennisetiini
Paraglosseciini

Paranthreninae
Paranthrenini
Cissuvorini
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Sesiinae
Osminiini
Melittiini
Sesiini
Synanthedonini
Bembeciini

67. URODIDAE - False Burnet Moths
Galacticinae
Urodinae

68. CHOREUTIDAE - Metalmark Moths
Millieriinae
Brenthiinae
Choreutinae

ZYGAENOIDEA
69. HETEROGYNIDAE - Mediterranean Burnet Moths
70 . ZYGAENIDAE - Burnet Moths

Zygaeninae
Phaudinae
Charideinae
Chalcosiinae

Agalopini
Chalcosiini

Anomoeotinae
Callizygaeninae
Procridinae

Procridini
Artonini

71. HIMANTOPTERIDAE - Long-Tailed Burnet Moths
72. LACTURIDAE - Tropical Burnet Moths
73. SOMABRACHYIDAE - Mediterranean Flannel Moths
74. MEGALOPYGIDAE - Flannel Moths

Aidinae
Megalopyginae
Trosiinae

Section COSSINA

Subsection COSSINA

COSSOIDEA
Series Cossiformes

75. COSSIDAE - Carpenterworm Moths
Chilecomadiinae
Hypoptinae
Cossulinae
Cossinae
Zeuzerinae

76. DUDGEONEIDAE - Dudgeon Carpenterworm Moths
77. METARBELIDAE - Tropical Carpenterworm Moths

Series Limacodiformes
78. CYCLOTORNIDAE - Australian Parasite Moths
79. EPIPYROPIDAE - Planthopper Parasite Moths

Epipyropinae
Heteropsychinae

80. DALCERIDAE - Tropical Slug Caterpillar Moths
Acraginae
Dalcerinae

81. LIMACODIDAE - Slug Caterpillar Moths
82. CHRYSOPOLOMIDAE - African Slug Caterpillar

Ectropinae Moths
Chrysopolominae

CASTNIOIDEA
83. CASTNIIDAE - Giant Butterfly Moths

Synemoninae
Neocastniinae
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Castniinae
Castniini
Gazerini

TORTRICOIDEA
84. TORTRICIDAE - Leafroller Moths

Tortricinae
Phricanthini
Schoenotenini
Cnephasiini
Cochylini
Euliini
Tortricini
Ceracini
Archipini
Epitimyrini
Atteriini
Niasomini
Sparganothini

Chlidanotinae
Polyorthini
Hilarographini
Chlidanotini

Olethreutinae
Gatesclarkeanini
Bactrini
Microcorsini
Olethreutini
Eucosmini
GraphoHtini

Subsection BOMBYCINA

CALLIDULOIDEA
85. RATARDIDAE - Oriental Parnassian Moths
86. PTEROTHYSANIDAE - Parnassian Moths

Pterothysaninae
Hibrildinae

87. CALLIDULIDAE - Old World Butterfly Moths
Griveaudiinae
Callidulinae

URANIOIDEA
88. EPICOPEIIDAE - Oriental Swallowtail Moths

Schistomitrinae
Epicopeiinae

89. APOPROGONIDAE - African Skipper Moths
90. SEMATURIDAE - American Swallowtail Moths
91. URANIIDAE - Swallowtail Moths

Uraniinae
Microniinae

92. EPIPLEMIDAE - Crenulate Moths
Auzeinae
Epipleminae

GEOMETROIDEA
93. GEOMETRIDAE - Geometer Moths

Archiearinae
Oenochrominae

Alsophilini
Oenochromini
Diptychini
Ametridini

Orthostixinae
Ennominae

Abraxini
Cassymini
Eutoeini
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Semiothisini
Boarmiini

Apochimina
Wilemaniina
Phaseliina
Gnophina
Angeronina
Bupalina
Cystidiina
Desertobiina
Cheimoptenina
Boarmiina

Melanchroiini
Melanolophiini
Bistonini

Bistonina
Erranina

Milioniini
Obeidiini
Diptychini
Anagogini
Scardamiini
Baptini
Plutodini
Sphacelodini
Emplociini
Lithinini
Palyadini
Caberini
Theriini
Epionini
Colotoini
Onychorini
Prosopolophini
Azelinini
Odontoperini
Thinopterygini
Nacophorini
Gonodontini
Oxydiini
Campaeini
Ennomini
Epirranthini
Ourapterygini

Desmobathrinae
Eume1eini
Desmobathrini

Geometrinae
Dysphaniini
Geometrini

Pseudoterpnina
Geometrina
Timandromorphina
Neohipparchina
Aracimina
Nemoriina
Rhomboristina
Lophochoristina
Comibaenina
Synchlorina
Hemitheina
Microloxiiina
Hierochthoniina
Dichordophorina

Sterrhinae
Sterrhini
Scopulini
Cyllopodini
Rhodostrophiini
Cosymbiini
Timandrini
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Rhodometrini
Larentiinae

Trichoprerygini
Lythriini
Cataclysmini
Xanthorhoini
Larentiini
Hydriomenini
Stamnodini
Cidariini
Operophterini
Asthenini
Phileremini
Rheumapterini
Solitaneini
Melanthiini
Perizomini
Eudulini
Eupitheciini
Chesiadini

94. HEDYLIDAE - American Butterfly Moths

PAPILIONOIDEA
Series Hesperiiformes

95. HESPERIIDAE - Skipper Butterflies
Coeliadinae
Pyrrhopyginae

Pyrrhopygini
Passovini
Oxynetrini
Zoniini

Pyrginae
Eudamini
Pyrgini

Trapezitinae
Heteropterinae
Megathyminae

Aegialini
Agathymini
Megathymini

Hesperiinae
Series Papilioniformes

96. PAPILIONIDAE - Swallowtail Butterflies
Baroniinae
Parnassiinae

Parnassiini
Zerynthiini

Papilioninae
Troidini

Battina
Troidina

Leptocercini
Graphiina
Leptocercina

Teinopalpini
Papilionini .

97. PIERIDAE - Yellow-White Butterflies
Pseudopontiinae
Dismorphiinae

Leptideini
Dismorphiini

Pierinae
Pierini
Anthocharidini

Coliadinae
Colotini·
Coliadini
Gonepterygini
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98. LYCAENIDAE - Gossamer-Winged Butterflies
Lipteninae

Pentilini
Liptenini

Poritiinae
Liphyrinae
Miletinae

Spalgini
Lachnocnemini
Miletini

Tarakina
Miletina

Curetinae
Lycaeninae
Theclinae

Eumaeini
Eumaeina
Tomarina
Deudorigina

Luciini
Theclini

Ogyrina
Arhopalina
Theclina

Zesiini
Amblypodiini
Aphnaeini
Iolaini

Iolaina
Remelanina
Hypolycaenina

Horagini
Oxylidina
Hypotheclina
Catapaecilmatina
Loxurina
Horagina
Cheritrina

Polyommatinae
Lycaenesthini
Candalidini
Polyommatini

Zizeerina
Lampidina
Everina
Lycaenopsina
Scolitantidina
Polyommatina
Niphandina

99. RIODINIDAE - Metalmark Butterflies
Styginae
Hamearinae
Eusel asi inae
Corrachiinae
Riodininae

Mesosemiini
Mesosemiina
Napaeina

Eurybiini
Riodinini
Symmachiini
Charitini
Helicopini
Emesini
Nymphidiini

Aricorina
Lemoniadina
Nymphidiina
Theopina

Stalachtini
100. LIBYTHEIDAE - Snout Butterflies
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10 I. NYMPHALIDAE. - Brush-Footed Butterflies
Group Nymphalinina

Tellervinae
Danainae

Danaini
Amaurina
Danaina

Euploeini
Euploeina
Ideina

Lycoreini
Itunina
Lycoreina

Ithomiinae
Tithoreini
Melinaeini
Mechanitini
Napeogenini
Ithomiini
Oleriini
Dircennini
Godyridini

Acraeinae
Acraeini
Pardopsini

Heliconiinae
Argynnini
Heliconiini

Nymphalinae
Coeini
Nymphalini
Kallimini
Melitaeini

Euphydryina
Melitaeina
Phyciodina

Neptini
Pseudergolini
Euthaliini
Catagrammini
Limenitidini
Cyrestidini
Biblidini

Biblidina
Eurytelina
Epicaliina
Ageroniina
Epiphilina
Eubagina
Callicorina

Group Satyrinina
Calinaginae
Apaturinae

Apaturini
Charaxini
Anaeini
Zaretini
Preponini
Prothoini

Amathusiinae
Morphinae

Antirrheini
Morphini

Brassolinae
Biini
Brassolini
Naropini

Satyrinae
Lethini
Satyrini

Pronophilina
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Maniolina
Erebiina
Hypocystina
Euptychiina
Coenonymphina
Melanargiina
Satyrina
Hipparchiina

Melanitini
Haeterini
Elymniini

Parargina
Elymniina

Mycalesini
Ypthimini

DREPANOIDEA
102. AXIIDAE - Gold Moths
103. THYATIRIDAE - False Owlet Moths

Thyatirinae
Thyatirini
Habrosynini
Macrothyatirini
Tetheini

Polyplocinae
Ceranemotini
Polyplocini

104. CYCLIDIIDAE - Giant Hooktip Moths
105. DREPANIDAE - Hooktip Moths

Drepaninae
Drepanini
Cilicini

Oretinae
Nidarinae

BOMBYCOIDEA
Series Bombyciformes

106. CARTHAEIDAE - Australian Silkworm Moths
107. EUPTEROTIDAE - Giant Lappet Moths

Janinae
Eupterotinae
Panacelinae

108. APATELODIDAE - American Silkworm Moths
Apatelodinae
Epiinae
Phiditiinae

109. BOMBYCIDAE - Silkworm Moths
Bombycinae
Prismostictinae

110. MIMALLONIDAE - Sackbearer Moths
111. ANTHELIDAE - Australian Lappet Moths

Munychryiinae
Anthelinae

112. LASIOCAMPIDAE - Lappet Moths
Chondrosteginae
Chionopsychinae
Poecilocampinae
Macromphali inae
Lasiocampinae

Gonometini
Gastropachini
Lasiocampini
Malacosomatini

Series Saturniiformes
113. ENDROMIDAE - Glory Moths

Endrominae
Mirininae

114. LEMONIIDAE - Autumn Silkworm Moths
Lemoniinae
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Sabaliinae
115. BRAHMAEIDAE - Brahmin Moths

Dactyloceratinae
Brahmaeinae

116. OXYTENIDAE - Tropical American Silkworm
Moths

117. CERCOPHANIDAE - Andean Moon Moths
Cercophaninae
Janiodinae

118. SATURNIIDAE - Emperor Moths
Arsenurinae

Arsenurini
Almeidaiini

Ceratocampinae
Hemileucinae

Hemileucini
Polythysanini

Agliinae
Ludiinae
Salassinae
Saturniinae

Saturniini
Attacini
Urotini

SPHINGOIDEA
119. SPHINGIDAE - Hawk Moths

Sphinginae
Acherontiini
Sphingini

Smerinthinae
Sphingulini
Ambulycini
Smerinthini

Macroglossinae
Dilophonotini
Philampelini
Macroglossini

NOCTUOIDEA
120. NOTODONTIDAE - Prominent Moths

Group Oenosandrinina
Oenosandrinae

Group Thaumetopoeinina
Thaumetopoeinae

Group Notodontinina
Pygaerinae

Pygaerini
Rosemini

Platychasmatinae
Notodontinae

Notodontini
Dicranurini

Phalerinae
Dudusinae

Dudusini
Scranciini

Heterocampinae
Heterocampini
Stauropini
Hemiceratini
Hapigiini
Hylaeorini
Desmeocraerini
Ceirini
Acrotenini

Nystaleinae
Meiceratinae

121. DIOPTIDAE - American False Tiger Moths
Doinae
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Dioptinae
122. THYRETIDAE - African Maiden Moths
123. LYMANTRIIDAE - Tussock Moths

Orgyiinae
Lymantriinae

Lymantriini
Euproctidini

124. ARCTIIDAE - Tiger Moths
Group Pericopinina

Pericopinae
Group Arctiinina

Lithosiinae
Phryganopterygini
Acsalini
Lithosiini
Eudesmiini
Cisthenini
Nudariini
Endrosini

Arctiinae
Callimorphini

Callimorphina
Nyctemerina

Utetheisini
Arctiini
Phaegopterini

Group Ctenuchinina
Ctenuchinae
Syntominae

Syntomini
Euchromiini

125. NOCTUIDAE - Owlet Moths
Group Aganainina

Aganainae
Group Herminiinina

Herminiinae
Group Noctuinina

Hypenodinae
Strepsimanini
Hypenodini

Rivulinae
Hypeninae
Catocalinae

Ophiderini
Pangraptina
Aventiina
Ophiderina
Toxocampina
Tytina
Polydesmina
Aediina
Catephiina
Drasteriina
Euclidiina
Achaeina
Ophiusina
Thysaniina

Gonopterini
Anomiini
Catocalini

Euteliinae
Stictopterinae
Sarrothripinae

Eligmini
Risobini
Blenini
Afridini
Sarrothripini
Collomenini

Chloephorinae
Westermanniini

LEPIDOPTERA NEWS

Eariadini
Chloephorini
Careini
Camptolomini
Ariolicini

Nolinae
Plusiinae

Abrostolini
Argyrogrammatini
Plusiini

Autoplusiina
Euchalciina
Plusiina

Acontiinae
Cydosiini
Eustrotiini
Eublemmini
Acontiini
Bagisarini

Condicinae
Condicini
Leuconyctini

Amphipyrinae
Amphipyrini
Phosphilini

Stiriinae
Psaphidinae

Psaphidini
Nocloini
Triocnemidini
Feraliini
Azeniini
Grotellini

Agaristinae
Agaristini
Eucocytiini

Cocytiinae
Heliothinae
Acronictinae

Acronictini
Raphiini

Pantheinae
Pantheini
Dilobini

Bryophilinae
Cuculliinae

Cuculliini
Xylenini

Xylenina
Antitypina

Oncocnemidini
Hadeninae

Apameini
Eriopini
Elaphriini
Hadenini
Eriopygini
Glottulini

Noctuinae
Agrotini

Agrotina
Austrandesiina

Aniclini
Noctuini
Ufeini
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The index includes 1,984 names (including synonyms). Highlighted names are higher category names (above family level) and are capitalized
(except for series names). Valid family names are also capitalized, but not highlighted. Synonyms have been added to the index as currently known;
these are not noted in the classification listing but can be found in the index with notation to the current correct name (synonyms are all lower
case in italics). All names are referred by family number; higher category names are referred to the next listed family number. A large number
of subtribal names noted for European Noctuidae by Beck (I 999b) are not included herein since the rest of the world is not defined equivalently
to subtribal level in this family.

As in all zoological naming, the names are spelled according to specified rules as to endings, although there is irregularity in some of the higher
category names: order names end in -tera; suborder, cohort, subcohort, infraorder names vary and end in -lera, -ala, or -ina; division names end
in -trysia; section and subsection names end in -ina; superfamily names end in -oidea; series names end in jormes; family names end in -idae;
group names end in -inina; subfamily names end in -inae; tribal names end in -ini; and subtribe names end in -ina (sometimes written with -idi
or -iti endings). The actual taxon names are modified in some cases due to the spelling of the name.bearing generic-base name that a tribe,
subfamily, or family is derived from: the spellings are corrected herein as currently known about (e.g., in Riodinidae, the misformed tribal name
Lemoniini is corrected to Lemoniadini (as already noted in Hall and Heppner, 1999. Trop. Lepid., 10:30) (now Lemoniadina), since the generic-base
name, Lemonias, is different from the name Lemonia, in the moth family Lemoniidae).

Abraxinae (= Abraxini), 93
Abraxini (Geometridae), 93
Abroslolini (Nocluidae), 125
Acanthops)'chinae (= Oikelicinae), 27
Acanlhopsychini (Psychidae), 27
ACANTHOPTEROCTETIDAE, 5
Acanlhopleroclelinae (Acanlhopleroclelidae),
5
Acentriinae (= Nymphulinae), 61
Acentropidae (= Nymphulinae), 61
Acentropinae (= Nymphulinae), 61
Acentropodinae (= Nymphulinae), 61
Achaeini (= Achaeina), 125
Achaeina (Nocluidae), 125
Acherontiinae (= Sphinginae), 119
Achinagidae [sic) (= Oecophoridae), 34
Acidaliidae (= Sterrhinae), 93
Acidaliinae (= Sterrhinae), 93
Acidaliilli unavail. (= Scopulini), 93
Acontiidae (= Acontiinae), 125
Acontiinae (Nocluidae), 125
Aconliini (Nocluidae), 125
Acraeidae (= Acraeinae), 101
Acraeinae (Nymphalidae), 101
Acraeini (Nymphalidae), 101
Acraginae (Dalceridae), 80
Acriinae (= Acriini), 34
Acriini (Oecophoridae), 34
Acrobasiina (Pyralidae), 61
ACROLEPIIDAE, 56
ACROLOPHIDAE, 24
Acrolophinae (Acrolophidae), 24
Acroniclinae (Nocluidae), 125
Acroniclini (Nocluidae), 125
Acronyctidae [sic) (= Acroniclinae), 125
Acrollyctinae [sic) (= Acroniclinae), 125
Acrolenini (Nolodonlidae), 120
Acsalini (Arcliidae), 124
ADELIDAE, 22
Adelinae (Adelidae), 22
Adelocephalidae (= Ceralocampinae), 118
Adelocephalinae (= Ceralocampinae), 118
Adeloidea (= Incurvarioidea), 19
Adscitinae (= Procridinae), 70
Aechmiidae (= Glyphiplerigidae), 50
Aecophoridae [sic) (= Oecophoridae), 34
Aediinae (=Aediina), 125
Aediini (= Aediina), 125
Aediina (NoclUidae), 125
Aegeriidae (= Sesiidae), 66
Aegeriinae (= Sesiinae), 66
Aegeriini (= Sesiini), 66
Aegerioidea (= Sesioidea), 65
Aegeroniina (Nymphalidae), 101
Aegeroniini (= Limenilidini), 101
Aegialini (Hesperiidae), 95
Aeolanthidae (= Aeolanlhini), 34
Aeolanthillae (= Aeolanlhini), 34
Aeolanlhini (Oecophoridae), 34
Afridini (Nocluidae), 125
Agalopini (Zygaenidae), 70
Aganaidae (= Aganainae), 125
Aganainae (Noctuidae), 125
Aganainina (Noctuidae), 125
Agapetidae (= Cochylini), 84
Agapetillae (= Salyrini), 101

Agaristidae (= Agaristinae), 125
Agaristinae (Nocluidae), 125
Agaristini (Noctuidae), 125
AGATHIPHAGIDAE,2
AGATHIPHAGOIDEA,2
Agalhymini (Hesperiidae), 95
Agdislinae (Pterophoridae), 64
Agdistopidae [sic) (= Macropiratinae), 46
Agerolliini (= Ageroniina), 101
Ageroniina (Nymphalidae), 101
Agliinae (Satumiidae), 118
AGLOSSATA,2
Aglossinae (= Pyralini), 61
AGONOXENIDAE, 42
Agonoxeninae (Agonoxenidae), 42
Agrophilidae (= Acontiinae), 125
Agroterinae (= Pyrauslinae), 61
Agrotidae (= Noctuinae), 125
Agrotini (Nocluidae), 125
Agrolina (Noctuidae), 125
Aidinae (Megalopygidae), 74
Aletinae (= Scopulini), 93
Aletilli (= Scopulini), 93
Almeidaiini (Salumiidae), 118
Alsophilillae (= Alsophilini), 93
Alsophilini (Geomelridae), 93
ALUCITIDAE, 46
Amathusiidae (= Amalhusiinae), 101
Amalhusiinae (Nymphalidae), 101
Amatidae (= Ctenuchinae), 124
Amaurina (Nymphalidae), 101
Amblypodiini (Lycaenidae), 98
Amblyptiliinae (= Pterophorinae). 64
Ambulicinae (= Smerinthini), 119
Ametridini (Geomelridae), 93
Amphidasidae (= Bislonini), 93
Amphidasini (= Bislonina), 93
Amphipyridae (= Amphipyrinae), 125
Amphipyrinae (Noctuidae), 125
Amphipyrini (Noctuidae), 125
Amphisbatidae (= Amphisbalini), 34
Amphisbatini (Oecophoridae), 34
AMPHITHERIDAE, 29
Amydriinae (Acrolophidae), 24
Allacampsidae (= Anacampsini), 38
Allacampsillae (= Anacampsini), 38
Anacampsini (Gelechiidae), 38
Anaeini (Nymphalidae), 101
Anagogini (Geometridae). 93
Allaphillae (Thaumelopoeinae), 120
Anaphoridae (= Acrolophidae), 24
Anarsiidae (Gelechiidae), 38
Allarsiillae (= Chelariini), 38
Anchiniinae (= Hypercalliini), 34
Allchyloperidae (= Tortricinae), 84
Anchyloperinae (= Olethreutini), 84
Ancylolomiini (Pyralidae), 61
ANDESIANIDAE, 14
ANDESIANOIDEA,I4
Anerastiinae (= Anerasliini), 61
Anerastiini (Pyralidae), 61
Allgeronilli (= Angeronina), 93
Angeronina (Geometridae), 93
Aniclini (Nocluidae), 125
Animulidae (= Psychidae), 27
Anomiini (Noctuidae), 125

Anomoeolinae (Zygaenidae), 70
Allomologidae (= Anomologini). 38
Anomologinae (= Anomologini), 38
Anomologini (Gelechiidae), 38
ANOMOSETIDAE, 10
Antequerinae (Cosmopterigidae), 43
ANTHELlDAE, I II
Anthelinae (Anlhelidae), III
Antirrheini (Nymphalidae), 101
All/hocharillae (= Anthocharidini), 97
Anthocharidini (Pieridae), 97
Allthroceridae (= Zygaenidae), 70
Alllhrocerinae (= Zygaeninae), 70
Alllhroceroidea (= Zygaenoidea), 69
Anlitypina (Nocluidae), 125
Alluilli (= Ophiusina), 125
Anycylolomiidae (= Ancylolomiini), 61
Allycyl%miillae (= Ancylolomiini), 61
Apameidae (= Apameini), 125
Apameini (Noctuidae), 125
Apate/illae (= Acronictinae), 125
APATELODIDAE, 108
Apatelodinae (Apatelodidae), 108
Apatetrillae (= Apatetrini), 38
Apatetrini (Gelechiidae), 38
Apaturidae (= Apalurinae), 101
Apalurinae (Nymphalidae), 101
Apalurini (Nymphalidae), 101
Apeirilli (= Ennomini), 93
Apheliidae unavail. (= Bactrini), 84
Aphe/iillae unavail. (= Baclrini), 84
Aphe/osetiidae (= Elachistidae). 36
Aphnaeini (Lycaenidae), 98
Ap/orillae (= Coleophorinae), 40
Apochimilli (= Apochimina), 93
Apochimina (Geometridae), 93
Apodidae (= Limacodidae), 81
Apopestilli (= Toxocampina), 125
APOPROGONIDAE, 89
Aporiillae (= Pierinae), 97
Apterollinae (= Oiketicinae), 27
Apteronini (Psychidae), 27
Aracimilli (= Aracimina), 93
Aracimina (Geometridae), 93
Arhe/idae (= Metarbelidae), 77
Archaeoha/hina (= Pseudoterpnina), 93
Archaeopachinae (= Metarbelidae), 77
Archieariinae [sic) (= Archiearinae), 93
Archiearinae (Geometridae), 93
Archimeessiillae (= Dryadaulinae), 25
Archipini (Tortricidae), 84
ARCTIIDAE, 124
Arctiinae (Arcliidae), 124
Arctiini (Arcliidae), 124
Arctiinina (Arctiidae), 124
ArgYllllidae (= Argynnini), 101
Argyllllillae (= Argynnini), 101
Argynnini (Nymphalidae), 101
Argyractini (Pyralidae), 61
ARGYRESTHIIDAE, 54
Argyriini (Pyralidae), 61
Argyrogrammatini (Noctuidae), 125
Argyrop/ocilli (= Olelhreutini), 84
Argyrotypini (Thyrididae), 60
Arhopalina (Lycaenidae), 98
Aricorina (Riodinidae), 99

Ariolicini (Noctuidae), 125
Ari.l'loteliillae (= Anomologini). 38
ARRHENOPHANIDAE. 28
Arsenurinae (Satumiidae). 118
Arsenurini (Satumiidae), 118
Artonini (Zygaenidae). 70
Asca/aphllli (= Thysaniina). 125
Ascotillae (= Boarrniini). 93
ASCOlillae (= Boarrniina). 93
Ascotilli (= Boarrniina), 93
AsemallopllOrae[sic)(=Sphinginae).1 19
Asemallophorillae (= Sphinginae), ) 19
Ashillagidae (= Oecophoridae), 34
Asopiidae (= Pyralinae), 61
Asopiillae (= Pyralini), 61
Aspi/atidae (= Angeronini), 93
Aspi/atilli [sic) (= Angeronina). 93
Aspiwtilli (= Angeronina), 93
ASleroscop/lla (= Psaphini). 125
ASlhellillae (= Aslhenini). 93
Aslhenini (Geometridae). 93
Allacidae (= Satumiidae). 118
Allacillae (= Satumiinae), 118
Attacini (Satumiidae), 118
Allacoidea (= Satumiiformes), 113
Alleridae [sic] (Alteriini). 84
Atteriini (Tortricidae), 84
ATTEVIDAE, 52
At)'chiidae (= Brachodidae), 65
Augasmidae (= Coleophoridae). 40
Austrandesiina (Noctuidae), 125
Autographilli (= Plusiini). 125
Auromerinae (= Hemileucinae). 118
Aurop/usiilla (= Autoplusiina). 125
Autoplusiina (Noctuidae). 125
Aurostichidae (= Autostichtnae), 34
Autostichinae (Oecophoridae), 34
Autoslichini (Oecophoridae), 34
Auzeinae (Epiplemidae). 92
Avellliidae (= Ophiderini), 125
Avellliilli (Aventiina), 125
Aventiina (Noctuidae). 125
AXIIDAE.102
Axioidea (= Axiidae). 102
Azelinini (Geometridae). 93
Azeniini (Noctuidae). 125
Azillidae (= Ethmiinae). 34
Bactrini (Tortricidae), 84
Bagisarillae (= Bagisarini), 125
Bagisarini (Noctuidae), 125
Baptini (Geometridae). 93
Baroniinae (Papilioniidae), 96
Batrachedridae (= Batrachedrinae). 40
Batrachedrinae (Coleophoridae), 40
Batrachedrini (Coleophoridae), 40
Battina (Papilioniidae), 96
Bedelliidae (= Lyoneliidae). 55
Bedelliinae (Lyonetiidae), 55
Bembeciini (= Synanthedonini), 66
Belli/we (= Chloephorini). 125
Biblidina (Nymphalidae), 101
Biblidini (Nymphalidae). 101
Bib/illi [sic] (-= Biblidini). 101
Biini (Nympha1idael. 101
Bijugillae (= Psychinae), 27
Bise/achi.l'tini (= Elachistini). 36
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Bi.l'Tllllillae (= Bistoninil. 93
Bistonini (Geomelridae). 93
Blahophalllllae (= Tmeidae). 25
B/ahophanlllae (= Tineinae), 25
BLASTOBASIDAE, 39
Blastobasinae (Blaslobasidae), 39
Blaslobasini (Blaslobasidae), 39
B/astodacnidae (= Agonoxenidae), 42
Blastodacninae (Agonoxenidae), 42
Blaslodacnini (Agonoxenidae). ~2

Blenini (Noctuidae). 125
Boarmiidae (= Boarmiini). 93
Boarmiinae (= Boarmiini), 93
Boarmiini (Geomelridae), 93
Boarmiina (Geometridae). 93
Bo/elObiidae (= Ophiderini), 125
Bo/inidae (= Ophiderini), 125
Boloriini (= Argynnini), 101
BOMBYCIDAE, 109
Bornbyciforrnes, 106
BOMBYCINA, 85
Bombycinae (Bombycidae), 109
BOMBYCOIDEA. 106
Bon'dae (= Pyraustinae). 61
Bomllle (= Pyraustinae). 61
Braccllli (= Boarmlina). 93
Brachmiinae (= Dichomeridinae). 38
BRACHODIDAE. 65
Brachodinae (Brachodidae). 65
Bradypodicolillae (= Chrysauginae), 61
BRAHMAEIDAE, 115
Brahmaeinae (Brahmaeidae), 115
Brasm/idae (= Brassolinae), 101
Brassolinae (Nymphalidae), 101
Brassolini (Nymphalidae), 101
Brenlhiinae (Choreulidae), 68
Bryo/eucini (= Bryophilinae), 125
Bryophi/idae (= Bryophilinae), 125
Bryophilinae (Nocluidae), 125
BUCCULATRICIDAE.32
Buccu/atrigidae [sic] (= Bucculatricidae), 32
Bupalini (= Bupalina), 93
Caberidae (= Caberini), 93
Caberini (Geometridae), 93
Cacochroini (= Cacochroina), 34
Cacochroina (Oecophoridae), 34
Cacoeciinae (= Tortricinae), 84
Cacoeciilli (= Tortricini), 84
Cacolherapiini (Pyralidae), 61
Calamiina (= Apameini), 125
Calinaginae (Nymphalidae), 101
Callicorina (Nymphalidae), 101
Callidryinae (= Gonepterygini), 97
Callidn'ini (= Gonepterygini). 97
CALLIDULIDAE, 87
Callidulinae (Callidulidae), 87
CALLIDULOIDEA, 85
Callimorphidae (= Callimorphini), 124
Callimorphinae (= Callimorphini), 124
Callimorphini (Arctiidae), 124
Callimorphina (Arctiidae, 124)
Callizygaeninae (Zygaenidae), 70
Callophr)'ini (= Theelini), 98
Caloptiliidae (= Gracillariidae), 33
Ca/optiliillae (= Gracillariinae), 33
Ca/orhrsanilli (= Timandrini). 93
Calpidae (= Ophiderini), 125
Calpilli (= Ophiderini), 125
Campaeini (Geometridae), 93
Camptolomini (Noctuidae). 125
Canephoridae (= Psychidae), 27
Canephorillae (= Oiketicinae), 27
Caradrinidae (= Hadeninae), 125
Carcinidae (= Carcinini), 34
Carcininae (= Carcinini), 34
Carcinini (Oecophoridae), 34
Careini (Noctuidae), 125
Carpocapsidae (= Grapholitini), 84
Carpocapsinae (= Grapholitini), 84
CARPOSINIDAE. 47
Carrerocepha/inae (= Heteropterinae). 95
CARTHAEIDAE, 106
Cassymmi (Geometridae), 93
CASTNllDAE, 83
Caslniinae (Castniidae), 83
Castniini (Castniidae), 83
CASTNIOIDEA, 83
Cataelysmini (Geometridae), 93

Catagrammini (Nymphalidae). 101
Catapaecilmalina (Lycaenidae), 98
Catapterigidae (= Catapteriginae), 5
Catapteriginae (Acanthopleroctetidae), 5
Carephiidae (= Catephiina), 125
Catephiilli (= Calephiina), 125
Catephiina (Noctuidae), 125
Carhariinae (= Odontiinae), 61
Calhariini (Pyralidae), 61
Carocalidae (= Calocalinae), 125
Calocalinae (Noctuidae), 125
Catocalini (Nocluidae). 125
Catopyrrhillae (= Caberini). 93
Catopyrrhillae (= Caberini), 93
Catop-"rrhilli (= Caberini), 93
Cecidosetidae [sic] (= Cecidosidae). 20
CECIDOSIDAE,20
Cedestinae (Yponomeutidae), 53
Ceirini (Notodontidae), 120
Ce/astrinini (= Everina), 98
Cemiostomidae (= Lyoneliidae), 55
Cemioslominae (Lyoneliidae), 55
Ceracidae (= Ceracini). 8~

Ceracini (Tonricidae). 8~

Ceranemolini (Thyatiridae). 103
Certuocalllpidae (= Cerato~ampinae). Ilg
Ceratocampinae (Saturniidae). 118
CERCOPHANIDAE. 117
Cercophaninae (Cercophanidae). 117
Cerostollli/Ille (= Ypsolophinae). 51
Cerllrillae (= Dicranurini). 120
Ceulhomadarinae (Lecilhoceridae), 35
Chaerocalllpini [sic] (= Macroglossinae), 119
Chalcosiinae (Zygaenidae), 70
Chalcosiini (Zygaenidae), 70
Cha/iinae (= Psychinae), 27
Chapmaniidae (= Eriocraniidae). 4
Charaxidae (= Charaxini), 101
Charaxidillae (Charaxini), 101
Charaxinae (Charaxini). 101
Charaxini (Nymphalidae), 101
Charideinae (Thyrididae), 60
Charitini (Riodinidae). 99
Chau/iodidae (= Epenneniidae), 48
Cheimatobiini (= Theriini), 93
Cheimoptenilli (= Cheimoptenina), 93
Chelarii/we (= Chelariini), 38
Chelariini (Gelechiidae), 38
Che/oniidae (= Arctiidae), 124
Cheritrina (Lycaenidae), 98
Chesiadinae (= Chesiadini), 93
Chesiadini (Geomelridae), 93
Chilecomadiinae (Cossidae), 75
Chilollidae (= Chilonini). 61
Chiloni/we (= Chilonini). 61
Chilonini (Pyralidae), 61
Chimahacchidae [sic] (= Chimabachinae). 34
Chimahachidae (= Chimabachinae), 34
Chimabachinae (Oecophoridae), 34
Chimabachini (Oecophoridae), 34
Chimatophi/idae (= Tortricini), 84
Chionopsychinae (Lasiocampidae), 112
ChlidarlOtinae (= Chlidanotini), 84
Chlidanotinae (Tortricidae), 84
Chlidanotini (Tortricidae), 84
Chloephorinae (Noctuidae), 125
Chloephorini ( octuidae). 125
Ch/orochromidae (= Geomelrini), 93
Cit/orochrolll/lwe (= Geomelrinae). 93
Ch/orochromilli (= Hemitheina), 93
Choerocampi/we (= Macroglossinae), 119
Chondrosteginae (Lasiocampidae), 112
CHOREUTIDAE, 68
Choreutinae (Choreutidae), 68
Choreuroidea (= Sesioidea), 65
Chr)'saugidae (= Chrysauginae), 61
Chrysauginae (Pyralidae), 61
Chrysoe,lthiidae (Gelechiidae), 38
Cltrysope/eiidae (= Chrysopeleiinae), 43
Chrysopeleiinae (Cosmoplerigidae). 43
Chrr.wpe/eioidea (= Gelechioidea). 34
Chr)'sopharl/lwe (= Lycaeninae), 98
Chrys'ophanini (= Lycaeninae), 98
CHRYSOPOLOMIDAE,82
Chrysopolominae (Chrysopolomidae), 82
Cidariidae (= Cidariini), 93
Cidariinae (= Cidariini), 93
Cidariini (Geomelridae), 93

Ci/icitlae (= Cilicini). 105
Cili~ini (Drepanidae), 105
Cime/iitlae (= Axiidae), 102
Cillliiliilll (= Ennomini). 93
Cissuvonni (Sesiidae), 66
CiSlhenini (Arcliidae), 124
Cirheroniitlae (= Ceralo~all1plOae), 118
Cirlteroniillae (= Ceratocampinae), 118
C/edeohiillae (= Pyralinae). 61
C/eopltallilli lInavail. (= Oncocnemidini), 125
C/eorilll (= Boarmiina). 93
Cnephasiidae (= Cnephasiini). 8~

Cnephasiini (Tonricidae). 8~

Cllerltocampi/we (Thaumelopoeinae). 120
Coclt/itliae (= Limacodidae). 81
Cochlidiidlle (= Limacodidae). 81
Coch/itlirl/litlae (= Limacodidae), 81
Cochliol'otli unavail. (= Limacodidae). 81
Cochv/idae (= Cochylini), 84
Cochylini (Tonricidael. 84
Cocyliinae (Noctuidae), 125
Coellli (NymphalidaeJ. 101
Coeliadlnac (Hesperiidael. 95
Coe/opoelldae (= EIa~histlOae), 36
COeiOPOCllll.lC (EladllSlIdaeJ, 36
Coello".'/11IJ1lI/llie (= Salyrini). 101
CO('l/OUIIII/Jhall (= Coenonymphina), 101
Coenonymphlna C"ymphalidae). I 0 I
COLEOPIIORIDAE. ~o
Coleophonnac. ~O
Colwl'l/()roidea (= Gelechioidea), 34
Co/iadidae (= Coliadinae), 97
Coliadinae (Pieridae). 97
Coliadini (Pieridae), 97
Collomenini (Nocluidae). 125
C%hurilli (= Coeini), 101
Cololini (Pieridae), 97
Colotoini (Geometridae). 93
Comihllenilli (= Comibaenina), 93
Comibaenina (Geometridae), 93
COlllmol'hi/itiae (= Cochylini), 84
Comoxro/illi (= Hemitheina), 93
Coml'soctellidae (= Compsocteninae), 26
Compsocteninae (Erioconidae), 26
Comp.HJl'terilli (= Prosopolophini), 93
Conclty/idae [sic] (= Cochyiini), 84
Condicinae (Noctuidae), 125
Condicini (Nocluidae), 125
COPROMORPHIDAE, 45
COPROMORPHOIDEA, 45
Corrachiinae (Riodinidae). 99
Cosllliidae (= Hadeninae), 125
Cosmii/Ille (= Hadeninae), 125
Coxmiotilli (= Elachislini), 36\
Coxlllode.I'lI/idi (= Leplocircini), 96
COSMOPTERIGlDAE, 43
Cosmopleriginae (Cosmoplerigidae), 43
CO.l'nlOpterigoidea (= Gelechioidea), 34
Cosmopterygidae [sic] (= Cosmoplerigidae),
43
COSSlDAE, 75
Cossiformes, 75
COSSINA,75
Cossinae (Cossidae). 75
COSSOIDEA, 75
Cossulinae (Cossidae), 75
Cosrlllhiinae (= Cosymbiini), 93
Cosymbiini (Geomelridae), 93
Crambinae (Pyralidae), 61
Crambini (Pyralidae), 61
Crambinina (Pyralidae), 61
Crillol'terygidae (= Crynopleryginae), 19
Crinopteryginae (lncurvariidae), 19
Croeal/illi (= Ennomini), 93
Cryploblabini (Pyralidae), 61
CrYl'rolecltiidae (= Cryplolechiini), 34
Cryptolechiiini (Oecophoridae). 34
Cnpro/echiini (= CryplOlechiina), 34
Cryplolechiina (Oecophoridae). 34
Cnprophwidae (= Oecophondae), 34
Cnprol'yrrhilli [sic] (= Cabenni), 93
Ctelluchidlle (=Ctenuchinae), 124
Ctenuchinae (Arcliidae), 124
Ctenuchinina (Arcliidae), 124
Cuculliidae (= Cuculliinae). 125
Cuculliinae (Noctuidae), 125
Cuculliini (Noctuidae), 125
Curelinae (Lycaenidae), 98

Cmllirilli (= Polyommalinal. '!~

Cybalomiinae (Pyralidacl. 61
CYCLIDIIDAE. 104
Cyclopedillae [sic] (HeteroplennaC) 9'\

Cyclophoridae (= Cosymbilllil '!:<
Crclophortlll 1= Cosymbllnll. 9~

Cyclol'idillae nom, oblil. (Heleroplerina~ I. '.IS
CYCLOTORNlDAE, 7ll
C"c/lI/tliidae (= Elachislidae). :16
C"c/IIJl/ioitiell (= Gelechioicleal. :1-1
Cydosiini (Noclllidae). 12S
Cvgllotli"/ae [sic] (= Elachistidac). :16
C"lIol'odidae (= Cyllopodini). 9:1
Cyllopodini (Geometridac). 9~
Cvmatvl'horidae (= Thyaliridael. 103
Cyrestidini (Nymphalidae). 101
C-"restilli [sic] (= Cyreslidini), 101
C-"stidiilli (= Cystodiina). 93
Cystidiina (Geometridae). 93
DACNONYPHA. 4
Dactyloceral,nae (I3rahmaeldac). 115
Dahlicini (Psychidae), 27
DALCERIDAE, 80
Dalcerinae <DalceridaeJ. 80
Da/imi/lCle (= Boarm,inil. 93
Dalilllilli (= Boarmiina). 93
D(lIlCIidae (= Danainae). 101
Danainae (Nymphalidae), 101
Danaini (Nymphalidae), 101
Danaina (Nymphalidae). 101
Dallaoidea (= Danainae), 101
Dasyceridae (= Oecophoridae), 3~

Dasycerillae (= OecophorinaeJ. 34
Dasychiridae (= Lymantriidae), 123
Dasydiilli (= Gnophina), 93
Dei/illiillae (= CaberinJ), 93
Dei/illiini (= Caberini), 93
Delldrolleurillae (= Hieroxestinae), 25
Delldrrl/leurinae (= Tineidae), 25
Denisiina (Oecophondae), 34
Dellisiilli (= Denisiina). 34
Deoc!ollidlle (= Deoelonini), 34
Deoelonini (Oecophoridae), 34
Del'ressariidae (= Depressariinae), 34
Depressariinae (Oecophoridae). 34
Depressariini (Oecophoridae), 34
Depressariina (Oecophoridae), ~4

Desertohiilli (= Desertobiina), 93
Desertobiina (Geometridae). 93
Desmeocraerini (Notodonlidae). 120
Desmobathrinae (Geomelridae), 9~

Desmobathrini (Geometndae), 9~

Delldorigina (Lycaenidae). '!g
Dellterocopinae (Plerophoridae). 64
Deulerogoniinae (Oecophoridae). 34
Deuterogoniini (Oecophoridae). ~4

Deaterotilleidae (= Erioconinae). 26
Deuterotilleillae (= Erioconinae), 26
Dichucrociillae (= Pyraustinae). 61
DicllOgalllillae (= Dichogamini). 61
Dichogamini (Pyralidae), 61
Dichollleridae (= Dichomeridinae). 38
Dichomeridinae (Gelechiidae). 38
Dicltollleri/lCle [SIC] (= Dlchomeridinae), 38
Dichomerisinlle [sic] (= Dichomeridinae), 38
Dichol'i/Ille (= Psaphidinae). 125
DicllOrdophortlll (= Dichordophonna). 93
Dichordophorina (Geometridac l. 93
Dicranurini (Nolodonlldae). 120
Di/ohidlle (= Dilobini). 125
Dilobi/Ille (= Dilobini). 125
Dilobini (Noctuidae), 125
Di/ol'!/()/lOtidae (= Dilophonotini), 119
Di/ophrl/lotillae (= Dilophonotini). 119
Dilophonolini (Sphingidae). 119
DIOPTIDAE, 121
Dioplinae (Dioplidae), 121
Diplttlterillae (= Panlheinae l. 125
Dil'/otlolllldae (= Psychidae). 27
Dil'/odo/ll/l/ae (= Taleponlllae). 27
Dil'lo.wridae (= Cosrnopleng,dae). -I~

Dipn'c1l1/llie (= D,plychlnJ). 9,
Diptychinl (Geomelridae). 93
Diptychini (Geometridae), 93
Diplychophorini (Pyralidae). 61
Dircennini (Nymphalidae), 101
Dirphiadae [sic] (= Hemileucinael. II g
Dirl'hiillae (= Hemilellcinae). I 18
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Dismorphiinae (Pieridae), 97
Dismorphiini (Pieridae). 97
Dissoctellidae (= Psychidae), 27
Dissocteninae (= Penestoglossinae), 27
Dissoctenioidini (PsychidaeJ. 27
DITRYSIA. 24
Diueminae (= ChimabachinaeJ. 34
Diumeidae (= Chimabachinae). 34
Divianini (= Phycilini). 61
Doinae (Dioplidae), 121
Doritinae (= Pamassiinae), 96
DOUGLASIIDAE. 31
Drasteriini (= Drasleriina), 125
Drasleriina (Noctuidae), 125
DREPANIDAE, 105
Drepaninae (Drepanidae), 105
DREPANOIDEA, 102
Dryadaulinae (Tineidae), 25
Dryocampinae (= Ceratocampinae), 118
Dryocampini (= Ceralocampinae), 118
DUDGEONEIDAE, 76
Dudusinae (Nolodontidae), 120
Dudusini (Notodontidae), 120
Dysphaniinae (= Dysphaniini), 93
Dysphaniini (Geometridae), 93
Eariadini (Noctuidae), 125
EClOmyeloisini (= Phycitini), 61
Ectropinae (Chrysopolomidae), 82
ELACHISTIDAE, 36
Elachistinae (Elachistidae), 36
Elachistini (Elachistidae), 36
Elachistoidea (= Gelechioidea), 34
Elaphriinae (= Elaphriini), 125
Elaphriini (Noctuidae). 125
Eligmini (Noctuidae), 125
E/ymniinae (= Elymniini), 101
Elymniini (Nymphalidae), 101
E/ymniini (= Elymniina), 101
Elymniina (Nymphalidae), 101
Emesini (Riodinidae), 99
Emmeliinae (= Acontiinae), 125
Empedopsychinae (= Oiketicinae), 27
Emplodidae (= Ennominae), 93
Emplociini (Geometridae), 93
Emydiidae (= Arctiidae), 124
Endotheniini (= Bactrini), 84
Endotrichinae (= Endotrichini), 61
Endotrichini (Pyralidae), 61
ENDROMIDAE, 113
Endromididae (= Endromidae), 113
Endrominae (Endromidae), 113
Endrosinae (= Endrosini), 124
Endrosini (Arctiidae), 124
Enicostominae (= Depressariinae), 34
Ennomidae (= Ennominae), 93
Ennominae (Geometridae), 93
Ennomini (Geometridae), 93
Ennychiidae (= Pyraustinae), 61
Ennychiinae (= Pyraustinae), 61
Emephriinae (= Larentiini). 93
Eotaleporiini (Psychidae), 27
EPERMENIIDAE, 48
Epenneniinae (Epenneniidae), 48
Ephestiini (= Phycitini), 61
Ephyridae (= Cosymbiini), 93
Ephyrini unavail. (= Cosymbiini), 93
Epialidae [sic) (= Hepialidae), 12
Epibleminae (= Eucosmini), 84
Epicaliina (Nymphalidae), 101
Epicaliini (= Limenitidini), 101
Epichnopterigidae (= Psychidae), 27
Epichnopteriginae (= Psychinae), 27
Epichnopterygidae [sic) (= Psychidae), 27
Epichnopteryginae [sic) (= Psychinae), 27
Epichnopterygini (Psychidae), 27
Epicnopterygidae [sic) (= Psychidae), 27
Epicnopterygidae (= Heterogynidae), 69
Epicominae (Thaumetopoeinae), 120
EPICOPEIIDAE,88
Epicopeiinae (Epicopeiidae), 88
Epigraphiidae (= Epigraphiina), 34
Epigraphiinae (= Depressariinae), 34
Epigraphiini (= Epigraphiina), 34
Epigraphiina (Oecophoridae), 34
Epiinae (Apatelodidae), 108
Epimarptini (Coleophoridae), 40
Epinephe/ini (= Maniolina), 101
Epionidae (= Epionini), 93

Epionini (Geometridae), 93
Epipaschiinae (Pyralidae). 61
Epiphilina (Nymphalidae), 101
Epip/emidae (= EucosOlini). 84
EPIPLEMIDAE, 92
Epipleminae (Epiplemidae), 92
EPIPYROPIDAE. 79
Epipyropinae (Epipyropidae), 79
Epirranlhini (GeoOletridaeJ, 93
Epirrhoinae (= Xanthorhoini), 93
Episemidae (= Oncocnemidini), 125
Epitimyrini (Tortricidae), 84
Eranninae (= Bistonini), 93
Erannini (= Erannina), 93
Era.l'triallae [sic] (= Acontiinae), 125
Erastriidae (= Acontiinae), 125
Era.l'triinae (= Acontiinae), 125
Era.l'triillae (= Caberini). 93
Erustriilli (= Caberini). 93
Erebidae (= Catocalinae). 125
Erebiina (Nymphalidae). 101
Erebiillae [sic] (= Catocalinae). 125
Erebiinae (= Salyrini), 101
Erebiini (= Erebiina), 101
Erebinae (= Calocalinae), 125
Erechthiidae (= Erechthiinae), 25
Erechthiinae (Tineidae), 25
Eriocepha/idae (= Microplerigidae), I
ERIOCOTTIDAE, 26
Eriocottinae (Eriocottidae), 26
Eriocralliadae [sic] (= Eriocraniidae), 4
ERIOCRANIIDAE, 4
ERIOCRANIOIDEA, 4
Eriopidae (= Eriopini). 125
Eriopini (Noctuidae), 125
Eriopygini (Noctuidae). 125
Erupini (Pyralidae), 61
Erycinidae (= Riodinidae), 99
Er)'cininae (= Riodininae), 99
Er)'nninae (= Pyrginae), 95
Ethmiidae (= Ethmiinae), 34
Ethmiinae (Oecophoridae). 34
Etimonotr)'.I'ia (= Tischerioidea), 17
Eubagina (Nymphalidae), 101
Eub/emminae (= Eub1eOlOlini), 125
Eub1eOlOlini (Noctuidae), 125
Euboliidae (= Xanthorhoini), 93
Eubo/iinae (= Xanthorhoini). 93
Eubolini (= Xanthorhoini), 93
Eubyjinae (= Bistonini), 93
Eub)~ini (= Bistonina), 93
Eucestidae (= Gracillariidae), 33
Eucha/dina (= Eucha1ciina), 125
Euchalciina (Noctuidae), 125
Eucheliidae (= Arcliidae), 124
Euch/oeini (= Anthocharini), 97
Euch/oini (= Anthocharini). 97
Euch/orilli (= Comibaenina), 93
Euchromiillae (= Euchromiini). 124
Euchromiini (Arcliidae), 124
Euclustinae (= Pyraustinae), 61
Eucleidae (= Limacodidae), 81
Euclidiidae (= Euclidiina). 125
Euclidiini (= Euclidiina), 125
Euclidiina (Noctuidae), 125
Eucnemidophorillae (= Pterophorinae), 64
Eucocytiini (Noctuidae), 125
Euco.l'midae (= Eucosmini), 84
Eucosmillae (= Eucosmini), 84
Eucosmini (Tortricidae), 84
Eudamini (Hesperiidae), 95
Eudesmiini (Arctiidae), 124
Eudoniini (Pyralidae), 61
Eudulini (Geometridae), 93
Eu/echriadae [sic] (= Oecophoridae). 34
Eu/echriidae (= Oecophor"idae), 34
Eu/epidoptera (= Heteroneura), 15
Euliini (Tortricidae), 84
Eumaeini (Lycaenidae), 98
Eumaeina (Lycaenidae), 98
Eume/eillae (= Eumeleini), 93
Eumeleini (Geometridae), 93
Eumeninae (= Satyrini), 101
Euphydryina (Nymphalidae). 101
Euph)'dryini (= Melitaeini), 101
Euphyiilli (= Xanthorhoini), 93
Eupistidae (= Coleophoridae), 40
Eupitheciinae (= Eupitheciini), 93

Elipilheciini (Geometridae), 93
ElIl'/lJcumidae (= Euplocaminae), 25
Elipiocaminae (Tineidae). 25
Eliploeini (Nymphalidae). 101
Eliploema (Nymphalidae). 101
Eliproctidini (Lymantriidae), 123
EUPTEROTIDAE. 107
Eliplerolinae (Elipterolidae), 107
Eliplychiina (Nymphalidae). 101
ElIrhipidae (= Eliteliinae), 125
Eurhil'iillae (= EUleliinae). 125
ElIrrhypinae (= Eurrhypini). 61
Eurrhypini (Pyralidae), 61
Eurybiini (Riodinidae), 99
Eurytelina (Nymphalidae). 101
Euryrelini (= Limenitidini). 101
ElIrythllw.I'iilli (= Phycitini), 61
EU.l'chemidae (= Dysphaniini), 93
EU.I'chemilli (= Dysphaniini). 93
Euselasiinae (Riodinidae). 99
ElI.I'tm/iilllle (= Elistrotiini), 125
Eustrotiini (NoclUidaeJ. 125
EU.I'tmtiilli (= EubleOlOlini), 125
Euteliinae (Noctuidae), 125
Euthaliini (Nymphalidae), 101
Eu/ha/ini [sic] (= Elithaliini), 101
Eutoeini (Geomelridae). 93
ELLrlJinae (= Noctuinae), 125
ElIwpherini (= Phycitini), 61
Evergestinae (Pyralidae), 61
Evergestini (Pyralidae), 6 J
Everillae (= Everina). 98
Everilli (= EverinaJ, 98
Everina (Lycaenidae), 98
Exal'atidae (= Cnephasiini), 84
EXOPORIA.8
Fa/kovit.l'hiinae (= Coleophorinae), 40
Feraliini (Nocluidae), 125
Fema/dellinae (= Semiolhisini). 93
Femll/dellilli (= Semiothisini), 93
Fidolliidae (= Boanniini), 93
Fidolliillae (= Boarmiini), 93
Fidoniini (= Boanniina), 93
Fumllriinae (= Psychinae), 27
Fumeidae (= Psychidae), 27
Fumeillae (= Psychinae), 27
Galacticinae (Urodidae), 67
Galleriidae (= Galleriinae), 61
Galleriinae (Pyralidae). 61
Galleriini (Pyralidae), 61
Gastropachini (Lasiocampidae). 112
Gatesclarkeanini (Tonricidae), 84
Gazerini (Castniidae), 83
GELECHIIDAE, 38
Gelechiinae (Gelechiidae), 38
Gelechiini (Gelechiidae). 38
GELECHIOIDEA. 34
GEOMETRIDAE. 93
Geometrinae (Geomelridae), 93
Geometrini (Geometridae), 93
Geometrina (GeoeOltridae), 93
GEOMETROIDEA, 93
Glaphyriinae (Pyralidae), 61
Glaphyriini (Pyralidae), 61
G/aucop.l'ychillae (= Scolitantidina), 98
G/aucopsychilli (= Scolitantidina), 98
GLOSSATA.4
G/oftulidae (Glollulini), 125
G/ottu/illae (Glottulini), 125
Glollulini (Nocluidae), 125
Glyphidocerini (Oecophoridae), 34
GLYPHIPTERIGIDAE, 50
Glyphipteriginae (Glyphipterigidae), 50
G/yphipterigoidea (= Yponomeuloidea), 49
G/yphiprerygidae [sic] (= Glyphipterigidae),
50
Gllophidae (= Boarmiini), 93
Gllophilli (= Gnophina), 93
Gnophina (Geometridae), 93
Gnorimoschemini (Gelechiidae), 38
Godyridini (Nymphalidae), 101
Gonepterygini (Pieridae), 97
GOlliacida/iilli (= Sterrhini), 93
Gonodontini (Geometridae), 93
Gonometini (Lasiocampidae), 112
GOllopteridae (= Ophiderina), 125
Gonopterini (Noctuidae). 125
GortYllidlle (= Eriopini). 125

GortYllilllle (= EriopiniJ. 125
Graci/ariclae [sic] (= Gr~ciliariidaeJ. 33
Graci/ariidae [sic) (= Gr~cillariidae). 33
GRACILLARIIDAE. 33
Gracillariiformes. 29
Gracillariinae (Gracillariidael. 33
Gracilllll'/oidea (= Gracillariiforrnesl. 29
Grllell.l'iilli (= Saturniini). 1III
Graphiina (Papilionidae). 96
Graphiilli (= Graphiina). 96
Grapho/ithidae [sic]l= Grapholitini). ll4
Grapholithillae [sic] (= GrapholitiniJ. ll4
Grapho/itirlUe (= Grapholitini). ll4
Grapholilini (Tonricidae). ll4
Griveaudiinae (CaliidulidaeJ. ll7
Grotellini (Noctuidae). 125
Habrosynini (Thyatiridae). 103
Hadllpllmeilli (= Ap~Oleini). 125
Hadellidae (= Hadeninae). 125
Hadeninae (Nocluidae). 125
Hadenini (Noctuidae l. 125
Haemilidae (= Oecophoridae). 34
HlIemy/idae [sic] (= Oecophoridae). 34
Haeterini (Nymphalidae), 101
Haimbachiini (Pyralidae), 61
Hamearinae (Riodinidae), 99
Hamearillae (= RiodininaeJ. 99
Hapaliillae (= Pyraustinae). 61
Hapigiini (Nolodontidae). 120
Hap/optilidae (= Coleophoridae). 40
Hap.l'iferillae (= Hapsiferini). 25
Hapsiferini (Tineidae). 25
HlIrmaclonidae (= Harrn~c1oninae). 25
Harmaclonmae (Tineldae). 25
Hazidae (= Dysphaniini). 93
Hazilli (= DysphaniiniJ. 93
Heccmeyeriallae [sic] (= Psychinae). 27
Heckmeyeriinae (= Psychinae). 27
HEDYLIDAE. 94
Hedy/oidea (= Hedylidae). 94
Helicolliidae (= Heliconiinae). 101
Heliconiinae (Nymphalidae). 101
Heliconiini (Nymphalidae). 101
Helicopini (RiodinidaeJ, 99
HELlODlNIDAE. 57
He/iotheiilli [sic] (= Rhomboristina). 93
He/iotheilli (= Rhomborislina). 93
He/iothelillae (= Heliothelini), 61
Heliolhelini (Pyralidae). 61
Heliothidae (= HeliothinaeJ. 125
Heliothidillae (= Heliothinae). 125
Heliothinae (Noctuidae). 125
HELIOZELlDAE.23
Hemerophilidae (= Chorelltidae). 68
Hemiceratillae (= HeOliceraliniJ. 120
Hemiceratini (Notodontidae). 120
Hemileucinae (Saturniidae). Illl
Hemileucini (Satumiidae). 118
Hemi.l'tolilli (= Hemitheina), 93
Hemitheidae (= Hemitheina). 93
Hemitheillae (= Hemitheina), 93
Hemitheilli (= Hemitheina). 93
Hemitheina (GeometridaeJ. 93
Heodinae (= Lycaeninae). 9ll
Heodinillae (= Lycaeninae). 98
HEPIALIDAE. 12
HEPIALOU>EA. 9
Hepio/idae [sic) (= Hepialidae). 12
Hercynidae (= Hercynini). 61
HercYllillae (= Hercynini). 61
Hercynini (Pyralidae). 61
Hermilliidae (= Herminiinae). 125
Henniniinae (Nocluidae). 125
Herrniniinina (Noctuidae). 125
Herrichiillae (= Herrichiina). 34
Herrichiini (= Herrichiina). 34
Herrichiina(Oecophoridae!. 34
HESPERIIDAE. 95
Hesperiiformes. 95
Hesperiinae (Hesperiidae). 95
Hesperioidea (= HesperiiforOles). 95
HETEROBATHMllDAE.3
HETEROBATHMIINA.3
HETEROBATHMIOIDEA.3
Helerocampinae (Notodontidae). 120
Heterocampini (Notodontidae). 120
Heterogelleiclae (= Limacodidae). 81
HETEROGYNIDAE.69
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HETERONEURA, 15
Heteropsychinae (Epipyropidae), 79
Heteroplerinae (Hesperiidae), 95
Hibemiidae [sic] (= Bistonini), 93
Hibrildinae (Pterothysanidae), 86
Hibrildini (Pterothysanidae), 86
Hieroehthoniini (= Hierochthoniina), 93
Hierochthoniina (Geometridae), 93
Hieroxestidae (= Hieroxestinae), 25
Hieroxestinae (Tineidae), 25
Hilarographini (Tortricidae), 84
HIMANTOPTERIDAE, 71
Hipparehiidae (= Satyrinae), 101
Hipparehiinae (= Satyrini). 101
Hipparehiini (= Hipparchiina). 101
Hipparchiina (Nymphalidae), 101
HoJfmalllliillae (= Yponomeutinae), 53
Holcocerinae (Blastobasidae), 39
Holeopogollidae (= Symmocini), 34
Hollandiidae (= Metarbelidae), 77
Holoeerinae (= Ludiinae), 118
Homaloehroinae (= Pyralinae), 61
Homoeosomini (= Phycitini), 61
Homophysidae (= Glaphyrinae), 61
Homophysillae (= Glaphyriinae), 61
Horagini (Lycaenidae). 98
Horagina (Lycaenidae). 98
Hybemiini (= Bistonina). 93
HYBLAEIDAE. 59
H."driomellillae (= Hydriomenini). 93
Hydriomenini (Geometridae), 93
Hydririni (Pyralidae), 61
Hydroeampidae (= Nymphulinae), 61
Hydroeampillae (= Nymphulinae), 61
Hyemidae [sic] (= Oecophoridae), 34
Hylophilillae (= Chloephorinae), 125
Hymeniillae (= Pyrauslinae), 61
Hypatiminae (= Chelariini), 38
Hypenidae (= Hypeninae), 125
Hypeninae (Noctuidae), 125
Hypenodinae (Nocluidae), 125
Hypenodini (Noctuidae), 125
Hyperealliinae (= Hypercalliini), 34
Hypercalliini (Oecophoridae), 34
Hypertrophidae (= Hypertrophinae), 34
Hypertrophinae (Oecophoridae), 34
Hypoehrosidae (= Anagogini), 93
Hypoehrosini (= Anagogini), 93
Hypocystina (Nymphalidae), 101
Hypogymnidae (= Lymantriidae), 123
Hypolimnini (= Nymphalini), 101
Hypolycaenina (Lycaenidae), 98
Hyponomeutidae [sic] (= Yponomeutidae),
53
Hyponomeutinae [sic] (= Yponomeutinae),
53
Hypoptinae (Cossidae), 75
Hypotheclina (Lycaenidae), 98
Hypotiinae (= Pyralinae), 61
Hypsidae (= Aganainae), 125
Hypsilophidae [sic] (= Plutellidae), 51
Hypsilophinae [sic] (= Ypsolophinae), 51
Hypsotropinae (= Phycitinae), 61
Hypsotropinae (= Peoriini), 61
Hysterosiinae unavail. (= Cochylini), 84
Hysterosiini (= Cochylini), 84
Idaeidae (= Slerrhini), 93
Idaeini (= Sterrhini), 93
Ideina (Nymphalidae), 101
IMMIDAE,58
Imminae (Immidae), 58
IMMOIDEA, 58
INCURVARIIDAE,19
INCURVARIINA,I9
Incurvariinae (Incurvariidae), 19
INCURVARIOIDEA, 19
Infureitineinae (= Infurcitineini), 25
Infurcitineini (Tineidae), 25
lolaini (Lycaenidae), 98
lolaina (Lycaenidae), 98
Ipimorphinae (= Hadeninae), 125
Ipimorphini (= Hadenini), 125
Ithomiidae (= Ithomiinae), 101
Ithomiinae (Nymphalidae), 101
Ithomiini (Nymphalidae), 101
Itunina (Nymphalidae), 101
Janinae (Eupterotidae), 107
Janiodinae (Cercophanidae), 117

Jaspidiillae (= Acontiinae), 125
Jodiilli [sic] (= Hemitheina), 93
Jodini (= Hemitheina), 93
Kallimini (NymphaJidae), 101
Laeariilli (= Lithinini), 93
/..achneidae (= Lasiocampidae), 112
Lachnocnemini (Lycaenidae), 98
Lacosomidae (= Mimallonidae), 110
LACTURIDAE, 72
Lampidina (Lycaenidae), 98
Lampidillae (= Lampidina), 98
/..ampidilli (= Lampidina), 98
Lamproniidae (= Prodoxidae), 21
Lamproniinae (Prodoxidae), 21
Lampropteril/ae (= Leptocircini), 96
Lampropterini (Lampropterina), 96
Lamprysticini (Oecophoridae), 34
Larellliidae (= Larentiinae), 93
Larentiinae (Geometridae), 93
Larentiini (Geometridae), 93
Lariidae (= Lymantriidae). 123
LASIOCAMPIDAE,I12
Lasiocampinae (Lasiocampidae), 112
Lasiocampini (Lasiocampidae), 112
/..asiocampoidea (= Lasiocampidae), 112
/..aspeyresiil/ae (= Grapholitini). 84
Laspeyre.~iini (= Grapholitini). 84
Lathrotelidae (= Nymphulinae), 61
Lavemidae (= Momphidae). 41
LECITHOCERIDAE, 35
Lecithoccrinae (Lecithoceridae), 35
LenuJ!l;adae [sic] (= Lemoniidae). 114
Lemoniadina (Riodinidae), 99
Lemoniadini (= Lemoniadina), 99
LEMONIIDAE, 114
Lemoniinae (Lemoniidae), 114
Lemolliilli (= Lemoniadini), 99
Lepidarbetidae (= Metarbelidae), 77
Leptideinae (= Leptideini), 97
Leplideini (Pieridae), 97
Leptocercinae (= Leptocircini), 96
Leptocircini (Papilionidae), 96
Leptopterigillae (= Oiketicinae), 27
Leptopteryginae [sic] (= Oiketicinae), 27
Lethini (Nymphalidae), 101
Leucanidae (= Hadenini), 125
Leucaniinae (= Hadeninae), 125
Leucomidae (= Lymantriidae), 123
Leuconyclini (Noctuidae), 125
Leucopteriginae (= Cemiostominae), 55
Leucopterinae (= Cemioslominae), 55
L1BYTHEIDAE, 100
Libytheinae (= Libytheidae), 100
Ligidae [sic] (= Prosopolophini), 93
Ligiidae (= Prosopolophini), 93
Ligiini unavail. (= Prosopolophini), 93
L1MACODIDAE, 81
Limacodiformes, 78
Limacodoidea (= Limacodiformes), 78
Limenitidinae (Limenilidini), 101
Limenitidini (Nymphalidae), 101
Limellitinae (Limenilidini), 101
Limenitilli [sic] (= Limenitidini), 101
Linoslinae (Pyralidae), 61
Liparidae (= Lymantriidae), 123
Liphyrinae (Lycaenidae), 98
Lipteninae (Lycaenidae), 98
Liptenini (Lycaenidae), 98
Lipusinae [sic] (= Lypusinae), 27
Lithinini (Geometridae), 93
Lilhocolletidae (= Lithocolletinae), 33
Lilhocolletinae (Gracillariidae), 33
Lithophanini (= Xylenini), 125
Lithosiidae (= Lithosiinae), 124
Lithosiinae (Arctiidae), 124
Lithosiini (Arctiidae), 124
Litidae (Gelechiidae), 38
Lobophorinae (= Trichopterygini), 93
Lobophorini (= Trichopterygini), 93
Lophochorislini (= Lophochoristina), 93
Lophochorislina (Geometridae), 93
LOPHOCORONIDAE, 6
LOPHOCORONINA, 6
LOPHOCORONOIDEA, 6
Loxurina (Lycaenidae), 98
Lozoperidae (= Cochylini), 84
Luciini (Lycaenidae), 98
Ludiinae (Salumiidae), 118

L/le/u/orfiil/ae (= Zerynthiini). 96
L/lehdorfiil/i (= Zerynthiini), 96
Lujjiidae (= Psychidae). 27
Lujfi;llae (= Psychinae), 27
Lycaenesthini (Lycaenidae). 98
LYCAENIDAE,98
Lycaeninae (Lycaenidae), 98
Lycael/o;dea (= Lycaenidae), 98
Lycael/opsil/ae (= Lycaenopsina). 98
Lywel/opsil/i (= Lycaenopsina), 98
Lycaenopsina (Lycaenidae), 98
L\'coreillae (= Lycoreini). 101
Lycoreini (Nymphalidae). 101
Lycoreina (Nymphalidae), 101
LYMANTRIIDAE. 123
Lymantriinae (Lymantriidae), J23
Lymantriini (Lymantriidae), 123
LYONETIIDAE. 55
Lyonetiinae (Lyonetiidae). 55
Lypusidae (= Lypusinae), 27
Lypusinae (Psychidae), 27
Lyrceilli unavail. (= Oenochromini), 93
Lythriini (Geometridae), 93
Macariidae \= Semiothisini), 93
Macariil/ae (= Semiothisini), 93
Mawn;1l1 (= Semiothisini), 93
Macroglossinae (Sphingidae), 119
Macroglosslni (Sphingidae), 119
Macromphaliinae (Lasiocampidae), I J2
Macropiratinae (Pterophoridae). 64
MlI<T(J/h"t'illlle (= Galleriinae), 61
Macrolhecilli (= Cacotherapiini). 61
Macrothyatirini (Thyatiridae), 103
Madopidae (= Ophiderini), 125
Ma/aco.l'Omal;llae (= Malacosomatini). 112
Malacosomatini (Lasiocampidae), 112
Mal/iidae (= Eriopini), 125
Mall;o/illae (= Satyrini), 101
Malliolilli (= Maniolina), 101
Maniolina (Nymphalidae), 101
Marasmarchillae (= Pterophorinae), 64
Margarodidae (= Pyrallstinae). 61
Margarodillae (= Pyraustinae), 61
Margaroll;;dae (= Pyraustinae). 61
Margarolliillae (= Pyraustinae), 61
Marpesiillae (= Marpesiini), 101
Marpesiil/i (= Cyrestidini), 101
Mechanitini (Nymphalidae), 101
Meweeratilli (= Ametridini), 93
Meessiinae (Tineidae), 25
Meessiini (Tineidae), 25
Mega/ophal/illae (= Oiketicinae), 27
MEGALOPYGIDAE. 74
MegalopygillU (= Megalopygidae), 74
Megalopyginae (Megalopygidae), 74
Megarthridini (Pyralidae). 61
Megathyminae (Hesperiidae), 95
Megathymini (Hesperiidae), 95
Meiceratinae (Notodontidae), 120
Me/allargiillae (= Satyrini), 101
Melanargiina (Nymphalidae), 101
Me/anchroiillae (= Melanchroiini), 93
Melanchroiini (Geometridae), 93
Melallippidae (= Rheumapterini), 93
Melanitini (Nymphalidae), 101
Me/allolophidae (= Olethreutini), 84
Melanolophiini (Geomelridae), 93
Melanthiini (Geometridae), 93
Mela.~ill;llae (= Penestoglossinae), 27
Me/ideplr;il/ae (= Heliothinae), 125
Melinaeini (Nymphalidae), 101
Meliraeillae (= Melitaeini). 101
Melitaeina (Nymphalidae), 101
Melitaeini (Nymphalidae), 101
Melittiini (Sesiidae), 66
Melldes;i/li (= Perittiinae), 36
Mesosemiina (Riodinidae), 99
Mesosemiini (Riodinidae), 99
Meracha/ldidae (= Oecophoridae), 34
MetachroSlinae (= Bryophilinae), 125
METARBELIDAE,77
Melasini (Psychidae), 27
Melhollilli (= Mechanitini), 101
Melrilltillae (= Coleophorinac), 40
Melrocampidae (= Campaeini), 93
Melrocampil/i (= Campaeini), 93
MetZlleriidae (Gelechiidae), 38
MelZlleriillae (= Anomologini), 38

Micrarcliilllle (= Callimorphinil. 124
Microcorsini (Tortricidael. 84
Micr%xii/li (= Miroloxiina!. 93
Microloxiina (Geometridae). 93
Microniinae (Uraniidae). 91
M;cropillidae (= Cyllopodinil. 93
Mieropi/lilli unavail. (= Cyllopodini). 93
Micropsychiidae (= Psychidae), 27
Micropsychilliidae (= Psychidae). 27
MICROPTERIGIDAE. I
Micropleriginae (Microplengidael. I
MICROPTERIGOIDEA. I
M;croplerygidae [sic] (= Micropterigidae).
Midilinae (Pyralidae). 61
Miletinae (Lycaenidael. 98
Miletini (Lycaenidae). 98
Miletina (Lycaenidae!. 98
Milioniini (Geometridae). 93
Millieriinae (Choreutidae), 68
MIMALLONIDAE, 110
Mirininae (Endromidae). 113
MNESARCHAEIDAE, 8
MNESARCHAEOIDEA.8
Moffatiillae (= Psychinae), 27
MOlllillae (= Pantheinae). 125
MOMPHIDAE.41
MOlloclelliadae (= Oenochromini). 93
MOIlOCle/l;il/i (= Oenochromini). 93
MOllopidae (= Tineidae). 25
MOIlOpillae (= Tineinae). 25
MONOTRYSIA.15
Morphidae (= Morphinae). 101
Morphinae (Nymphalidae). 101
Morphini (Nymphalidae), 101
Munychryiinae (Anthelidae). 111
Mu.l'Otimidae (= Mlisotiminae). 61
Musotiminae (Pyralidae), 61
Mycalesini (Nymphalidae). 101
Myelobiini (Pyralidae), 61
MYOGLOSSATA.7
Myrmecozelinae (Tineidae). 25
Myrmecozelini (Tineidae). 25
Nacophorim (Geometridae). 93
Napaeina (Riodinidae), 99
Napeogenini (Nymphalidae). 101
Naropini (Nymphalidae), 101
Naryciidae (= Taleporiinael. 27
Nar)'cii/lae (= Taleporiinae), 27
Naryciini (Psychidae), 27
Nemapogoninae (Tineidae). 25
Nematophoridae [sic] (= Adelidae). 22
Nematopogoninae (Adelidae). 22
Nemeobiidae (= Riodinidae). 99
Nemeobiillae (= Riodininael, 99
Nemop/lOridae (= Adelidae). 22
Nemoriillae (= Nemoriina). 93
Nemoriini (= Nemoriinal. 93
Nemoriina (Geometridae), 93
Neoblastobasini (Blastobasidae). 39
Neocastniinae (Castniidae). 83
Neohipparchilli (= Neohipparchina). 93
Neohipparchina (Geometridae). 93
NEOLEPIDOPTERA. 8
NEOPSEUSTIDAE, 7
NEOPSEUSTINA, 7
NEOPSEUSTOIDEA, 7
NEOTHEORIDAE, 9
Nephodii/lae (= Ourapteryginil. 93
NEPTICULIDAE. 15
NEPTICULINA. 15
Nepticulinae (Nepticulidae). 15
Nepticulini (Nepliculidae), 15
NEPTICULOIDEA, 15
Neptini (Nymphalidae). 101
Niasomini (Tortricidae), 84
Nidarinae (Drepanidae), 105
Nipholl)'mphil/ae (= Niphonymphini), 53
Niphonymphini (Yponomelltidae). 53
Nocloini (Noctuidae), 125
NOCTUIDAE, 125
Noctuinae (NoclUidae), 125
Noctuini (Noctuidae), 125
Noctuinina (NoclUidae). 125
NOCTUOIDEA, 120
Nolidae (= Nolinae), 125
Nolinae ( octuidae), 125
Nomophi/illae (= Pyraustinae). 61
NO/lagr;iflae (= Eriopini). 125
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Noordinae (Pyralidae), 61
NOTODONTIDAE, 120
NOlodonlinae (Nolodonridae), 120
NOlodonlini (Nolodonlidae), 120
NOlodonlinina (NOlodontidae), 120
Nudariinae (= Nudariini), 124
Nudariini (Arcliidae), 124
Nyctemerinae (= Callimorphini), 124
Nyctemerini (= Callimorphini), 124
Nyclemerina (Arcliidae), 124
Nycteolidae (= Sarrolhripiniae), 125
N.l'cteolinae (= Sarrolhripiniae), 125
NYMPHALIDAE,IOI
Nymphalinae (Nymphalidae), 101
Nymphalini (Nymphalidae), 101
Nymphalinina (Nymphalidae), 101
Nymphaloidea (= Nymphalidae), 101
Nymphidiina (Riodinidae), 99
Nymphidiini (Riodinidae), 99
Nymphulinae (Pyralidae), 61
Nymphulini (Pyralidae), 61
Nyslaleinae (Nolodonlidae), 120
Obeidiini (Geomelridae), 93
Ochrognesiini (= Nemoriina), 93
Ochromolopinae (Epermeniidae), 48
OCHSENHEIMERIIDAE, 49
Ochyrolicinae (Pterophoridae), 64
Odilinae (Lecilhoceridae), 35
Odilini (Lecilhoceridae), 35
Odonliinae (Pyralidae), 61
Odonliini (Pyralidae), 61
Odolllodinae (= Slicloplerinae), 125
Odontoperinae (= Odonloperini), 93
Odontoperini (= Ennomini), 93
Odonloperini (Geometridae), 93
Odopteridi (= Ennomini), 93
Odopterini (= Ennomini), 93
Oeciini (Oecophoridae), 34
OECOPHORIDAE, 34
Oecophorinae (Oecophoridae), 34
Oecophorini (Oecophoridae), 34
Oecophorina (Oecophoridae), 34
Oecophoroidea (= Gelechioidea), 34
Oecophyllembiinae (= Gracillariinae), 33
Oegoconiinae (= Oegoconiini), 34
Oegoconiini (Oecophoridae), 34
Oeneini (= Erebiina), 101
Oenochrominae (= Oenochromini), 93
Oenochrominae (Geomelridae), 93
Oenochromini (Geomelridae), 93
Oenophilidae [sic] (= Hieroxeslinae), 25
Oenosandrinae (NOlodontidae), 120
Oenosandrinina (Notodontidae), 120
Ogyrina (Lycaenidae), 98
Oiketicidae (= Oiketicinae), 27
Oiketicinae (Psychidae), 27
Oikelicini (Psychidae), 27
Oiketicoidinae (= Oikelicinae), 27
Oinophilidae (= Hieroxestinae), 25
Oinophilinae (= Hieroxestinae), 25
Oleriini (Nymphalidae), 101
Olethreutidae (= Olelhreutinae), 84
Olelhreutinae (Tornicidae), 84
Olelhreutini (Tortricidae), 84
Oncocnemidini (Noctuidae), 125
Onychorini (Geometridae), 93
Operophterinae (= Operophterini), 93
Operophterini (Geometridae), 93
Operophtherini [sic] (= Operophterini), 93
Ophideridae (= Ophiderini), 125
Ophiderinae (= Catocalinae), 125
Ophiderini (NoclUidae), 125
Ophiderini (= Ophiderina), 125
Ophiderina (Noctuidae), 125
Ophiusidae (= Ophiusina), 125
Ophiusini (= Ophiusina), 125
Ophiusina (Noctuidae), 125
Opogoninae (= Hieroxestinae), 25
Oporiniinae (= Operophterini), 93
Oporiniini (= Operophlerini), 93
OPOSTEGIDAE, 16
Oposleginae (Oposlegidae), 16
Oposlegoidinae (Opostegidae), 16
Orenaiini (Pyralidae), 61
Oreopsychinae (= Oiketicinae), 27
Oreopsychini (Psychidae), 27
Orelinae (Drepanidae), 105
Orgyiidae (= Orgyiinae), 123

Orgyiinae (Lymantriidae), 123
Orgyiini (= Orgyiinae), 123
Org.l'inae [sic] (= Orgyiinae), 123
Orneodidae (= Alucilidae), 46
Ornichichinae [sic] (= Gracillariinae), 33
Ornichinae (= Gracillariinae), 33
Ornigidae (= Gracillariidae), 33
Orophiinae (= Cryplolechiini), 34
Orophiini (= Chryplolechiina), 34
Ortholithinae (= Xanlhorhoini), 93
Orthosiidae (= Eriopini), 125
Orthostixidae (= Orlhoslixinae), 93
Orthoslixinae (Geometridae), 93
Orthostixini (= Orthostixinae), 93
Orthotaeliinae [sic] (= Orthoteliinae), 50
Orthoteliidae (= Glyphipterigidae), 50
Orlhoteliinae (Glyphipterigidae), 50
Osminiini (Sesiidae), 66
Othreinae (= Ophiusina), 125
Ourapteryginae (= Ouraplerygini), 93
Ouraplerygini (Geometridae), 93
OXYCHIROTIDAE, 63
Oxydiidae (= Oxydiini), 93
Oxydiini (Geomelridae), 93
Oxylidina (Lycaenidae), 98
OX.l'Ptilinae (= Pterophorinae), 64
OXYTENIDAE, 116
Oxytripiinae (= Eriopini), 125
Pachycnemiidae (= Prosopolophini). 93
Pachycnemiidae (= Prosopolophini), 93
Pachycnemiini (= Prosopolophini), 93
PALAEOSETIDAE, 13
PALAEPHATIDAE, 18
PALAEPHATOIDEA, 18
Palimpsestidae (= Thyatiridae), 103
Palindidae (= Ophiderina), 125
Palpariidae (= Crambinae), 61
Palumbininae (= Anacampsini), 38
Palyadae (= Palyadini), 93
Palyadini (Geometridae), 93
Pamphilinae (= Hesperiinae), 95
Panacelinae (Eupterotidae), 107
Pangaptini [sic] (= Pangraptina), 125
Pangraplina (Noctuidae), 125
Pantheinae (Noctuidae), 125
Pantheini (Noctuidae), 125
Palllheridae (= Abraxini), 93
Palllherini (= Abraxini), 93
PAPILIONIDAE, 96
Papilioniformes, 96
Papilioninae (Papilioniidae), 96
Papilionini (Papilioniidae), 96
PAPILIONOIDEA, 95
Paramesiini (= Cnephasiini), 84
Parametriotinae (= Parametriolini), 42
Paramelriotini (Agonoxenidae), 42
Paranlhreninae (Sesiidae), 66
Paranlhrenini (Sesiidae), 66
Parargina (Nymphalidae), 101
Pararginae (= Elymniini), 101
Parargini (= Paragina), 101
Parathyridae (= Arrhenophanidae), 28
Pardopsini (Nymphalidae), 101
Pamassiidae (= Pamassiinae), 96
Pamassiinae (Papilioniidae), 96
Pamassiini (Papilioniidae), 96
Pectinivalvinae (Nepliculidae), 15
Peleopodidae (= Peleopodini), 34
Peleopodinae (Oecophoridae), 34
Peleopodini (Oecophoridae), 34
Peloponnesini (Psychidae), 27
Penestoglossinae (= Penestoglossini), 27
Penniseliini (Sesiidae), 66
Penthininae (= Eucosmini), 84
Pentilini (Lycaenidae), 98
Peoriinae (= Peoriini), 61
Peoriini (Pyralidae), 61
Pericopinae (Arctiidae), 124
Pericopinina (Arcliidae), 124
Peric.l'matini (= Polydesmina), 125
Perissomacticini (Tineidae), 25
Perissomasticinae (= Perissomasticini), 25
Perittiinae (Elachistidae), 36
Perittiini (= Perittiinae), 36
Perizomini (Geometridae), 93
Peroneidae (= Tortricini), 84
Perophoridae (= Mimallonidae), 110
Pexicopiinae (Gelechiidae), 38

Pexicopiini (Gelechiidae), 38
Phaegopterini (Arcliidae), 124
Phalacropterygini (Psychidae), 27
Phalerinae (Nolodonlidae), 120
Phaloniidae (= Cochylini), 84
Phaseliinae (= Phaseliina), 93
Phaseliini (= Phaseliina), 93
Phaseliina (Geomelridae), 93
Phaselini [sic] (= Phaseliina), 93
Phaudinae (Zygaenidae), 70
Phiditiinae (Apatelodidae), 108
Philampeliadae [sic] (= Philampelini), 119
Philampelinae (= Philampelini), 119
Philampelini (Sphingidae), 119
Philereminae (= Rheumaplerini), 93
Phileremini (Geomelridae), 93
Philobotidae (= Oecophoridae), 34
Philobotinae (= Philobotini), 34
Philobotini (Oecophoridae), 34
Phlogophorinae (= Euteliinae), 125
Phosphilini (Noctuidae), 125
Phricanthini (Tortricidae), 84
Phryganopterygini (Arcliidae), 124
Phthoropoeinae (Tineidae), 25
Phycidae [sic] (= Phycitinae), 61
Phyciodina (Nymphalidae), 101
Phycitidae (= Phycitinae), 61
Phycitinae (PyralidaeJ, 61
Phycitini (Pyralidae), 61
Phycitina (Pyra1idae), 61
Phycodinae (Brachodidae), 65
Phyllobros·tidae ('= Lyonetiidae), 55
Ph.l'l/ocnistidae (= Phyllocnislinae), 33
Phyllocnislinae (Gracillariidae), 33
Phyl/{}/wrycteridae (= Gracillariidae), 33
Phyl/{}/wrycterinae (= Lilhocollelinae), 33
Phyl/oporiidae (= Incurvariidae), 19
Phyl/orycteridae [sic] (= Gracillariidae), 33
Phy.l'Optilidae (= Physoptilinae), 38
Physoptilinae (Gelechiidae). 38
Phytometrinae (= Plusiinae), 125
PIERIDAE, 97
Pierididae (= Pieridae), 97
Pierinae (Pieridae), 97
Pierini (Pieridae), 97
Pigritiini (Blastobasidae), 39
PinKasini unavail. (= Pseudoterpnina), 93
Placodominae (= Taleporiinae), 27
Placodomini (Psychidae), 27
Plastistomidae [sic] (= Oecophoridae), 34
Platychasmatinae (Notodontidae), 120
Plw)'omidae nom. nud. (= Tortricidae), 84
Platyptericidae (= Drepanidae), 105
Platyptiliillae (= Plalypliliini), 64
Platyptiliini (Pterophoridae), 64
Plebeiillae (= Polyommatini), 98
Plebeiilli (= Polyommatina), 98
Plebe}illae [sic] (= Po)yommalini), 98
Plebe}illi [sic] (= Polyommatina), 98
Pleurotillae (= Pleurotini), 34
Pleurotini (Oecophoridae), 34
Plusiallae [sic] (= Plusiinae), 125
Plusiidae (= Plusiinae), 125
PILlsiilla (= Plusiina), 125
Plusiinae (Nocluidae), 125
Plusiini (Noctuidae), 125
Plusiina (Nocluidae), 125
PLUTELLIDAE,51
Plutellinae (Plutellidae), 51
Plurel/oidea (= Yponomeuloidea), 49
Plutodini (Geometridae), 93
Pococerinae (= Epipaschiinae), 61
Poecilocampinae (Lasiocampidae), 112
Poeciloptiliillae (= Gracillariinae), 33
Polydesmidae (= Polydesmina), 125
Polydesmilli (= Polydesmina), 125
Polydesmina (Noctuidae), 125
Polyommatinae (Lycaenidae), 98
Polyommatini (Lycaenidae), 98
Polyommalina (Lycaenidae), 98
Polyorthini (Tonricidae), 84
PolYl'locidae (= Polyplocinae), 103
Polyplocinae (Thyatiridae), 103
Polyplocini (Thyatiridae), 103
Polypogonillae (= Herminiinae), 125
Polylhysanini (Satumiidae), 118
Poriliinae (Lycaenidae), 98
Praydinae (Plutellidae), 51

Preponini (NymphalidaeJ. 101
Prismosticlinae (Bombycidae). 109
Problepsilli (= Scopulini), 93
Procridae (= Zygaenidae), 70
Procridinae (Zygaenidae), 70
Procridini (Zygaenidae). 70
Procriillae (= Procridinael. 70
Prodidactidae (= Prodidactinae), 58
Prodidaclinae (Immidae). 58
PRODOXIDAE, 21
Prodoxinae (Prodoxidae), 21
Pronophilina (Nymphalidae), 101
Prosopolophillae (= ProsopolophiniJ. 93
Prosopolophini (GeomelridaeJ. 93
Prolhoini (Nymphalidae), 101
PROTOTHEORIDAE. II
ProLltiinae (= Psychinael. 27
Psaphidinae (Noctuidae), 125
Psaphidini (Noctuidae), 125
Pseudaphelilliilli (= Urotinil, 118
Pseudergolini (Nymphalidae), 101
Pseudocossinae (Brachodidae). 65
Pseudopontiinae (Pieridae). 97
Pseudoterpllillae (= Pseudoterpninal. 93
Pseutoterpllilli (= Pseudolerpninal, 93
Pseutoterpnina (Geometridae). 93
Psycheoidillae (= Psychinael, 27
PSYCHIDAE, 27
Ps')'chideillae (= Psychinae), 27
Psychinae (Psychidae), 27
Psychini (Psychidae), 27
PTEROLONCHIDAE, 37
Pterolonchoidea (= Gelechioidea), 34
PTEROPHORIDAE, 64
Plerophorinae (Pterophoridae). 64
Pterophorini (Pterophoridae), 64
PTEROPHOROIDEA, 62
PTEROTHYSANIDAE, 86
Plerolhysaninae (Plerothysanidae), 86
Ptilophorillae (= Notodonlinil, 120
PlOchopsychidae (= Mimallonidae), 110
Ptychopodinae (= Sterrhini). 93
Ptychopodilli (= Sterrhini), 93
Pygaerinae .(Notodontidae). 120
Pygaerini (Notodontidae), 120
PYRALIDAE,61
Pyralididae (= Pyralidael, 6\
Pyralidillae (= PyralinaeJ, 61
Pyralinae (Pyralidael, 61
Pyralini (Pyralidae), 61
Pyralinina (Pyralidae), 61
PYRALOIDEA, 59
Pyraustidae (= Pyraustinael. 61
Pyraustinae (Pyralidael, 61
Pyrauslini (Pyralidae). 61
Pyrginae (Hesperiidae). 95
Pyrgini (Hesperiidael. 95
Pyromorphillae (= Procridinae), 70
Pyrrhopyginae (Hesperiidae), 95
Ramapesiilli [sic] (= Cnephasiini), 84
Ramapeziini unavail. (= Cnephasiini). 84
Raphiillae (= Raphiini), 125
Raphiini (Noctuidae), 125
RATARDIDAE, 85
Remelanina (Lycaenidae), 98
Rhescyntidae (= ArsenurinaeJ. 118
RhescYlltillae (= Arsenurinae), 118
Rheumapterini (Geomelridael, 93
Rhodobatinae (= Myrmecozelinae), 25
Rhodoceridae (= Coliadinae), 97
Rhodocerillae (= Coliadinae), 97
Rhodogastriinae (= Arctiinael. 124
Rhodometrinae (= Rhodometrini). 93
Rhodomelrini (Geometridae). 93
Rhodoneurini (Thyrididael, 60
Rhodostrophiicae [sic] (= Rhodostrophiinil,
93
Rhodoslrophiini (Geometridae), 93
Rhodostrophini [sic] (= Rhodostrophiini), 93
Rhomboristini (= Rhomborislinal, 93
Rhomboristina (Geomelridael, 93
Ridiaschinidae (= Cecidosidae), 20
RIODINIDAE, 99
Riodininae (Riodinidael, 99
Riodinini (RiOdinidae), 99
Risobini (Nocluidae), 125
Rivulidae (= Rivulinae), 125
Rivulinae (NoclUidae), 125
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Roeslerstammiidae (= Amphitheridae), 29
Rosemini (Notodontidae), 120
Rumiinae (= Epionini), 93
Rumiini (= Epionini), 93
Ruralinae (= Lycaenidae), 98
Sabaliidae (= Sabaliinae), 114
Sabaliinae (Lemoniidae), 114
Sabatincinae (Micropterigidae), I
Salassinae (Satumiidae), 118
Saridoscelinae (Yponomeutidae), 53
Sarotini (= Helicopini), 99
Sarrothripidae (= Sarrothripinae), 125
Sarrothripinae (Noctuidae), 125
Sarrothripini (Noctuidae), 125
SATURNIIDAE, 118
Saturniiformes, 113
Satumiinae (Satumiidae), 118
Satumiini (Satumiidae), 118
Saturnioidea (= Satumiiformes), 113
Satyridae (= Satyrinae), 10I
Satyrinae (Nymphalidae), 101
Satyrini (Nymphalidae), 101
Satyrinina (Nymphalidae), 101
Satyrina (Nymphalidae), 101
Satyroidea (= Satyrinae), 101
Scaeosophidae (= Cosmopterigidae), 43
Scardamiinae (= Scardamiini), 93
Scardamiini (Geometridae), 93
Scardiidae (= Scardiinae), 25
Scardiinae (Tineidae), 25
Schistomitrinae (Epicopeiidae), 88
Schistonoeini (Oecophoridae), 34
Schoenobiidae (= Schoenobiinae), 61
Schoenobiinae (Pyralidae), 61
Schoenotenidae (= Schoenotenini), 84
Schoenotenini (Tortricidae), 84
SCHRECKENSTEINllDAE, 30
Sciaphilidae (= Cnephasiini), 84
Sciaphilinae (= Cnephasiini), 84
Scirpophagidae (= Schoenobiinae), 61
Scoliopteryginae (= Ophirerina), 125
Scoliopterygini (= Ophiderini), 125
Scolitantidini (= Scolitantidina), 98
Scolitantidina (Lycaenidae), 98
Scopariidae (= Scopariinae), 61
Scopariinae (Pyralidae), 61
Scopariini (Pyralidae), 61
Scopulini (Geometridae), 93
Scoriodytinae (= Psychinae), 27
Scoriodytini (Psychidae), 27
Scranciini (Notodontidae), 120
Scythridae [sic] (= Scythrididae), 44
SCYTHRIDIDAE, 44
Scythropiinae (Plutellidae), 51
Scythropiodini (Lecithoceridae), 35
Selen;ini (= Ennomini), 93
Selidosemidae (= Boarmiini), 93
Selidoseminae (= Boarmiini), 93
Semanophorae [sic] (= Macroglossinae), 119
Semanophorinae (= Macroglossinae), 119
SEMATURIDAE, 90
Semioscopidae (= Oecophoridae), 34
Semioscopidinae (= Depressariinae), 34
Semioscopinae [sic] (= Depressariinae), 34
Semiothisinae (= Semiothisini), 93
Semiothisini (Geometridae), 93
Semniinae (= Chrysauginae), 61
Sericoridae [sic] (= Eucosmini), 84
Sericorinae [sic] (= Eucosmini), 84
SESlIDAE,66
SESIINA,65
Sesiinae (Sesiidae), 66
Sesiini (Sesiidae), 66
SESIOIDEA, 65
Setomorphinae (Tineidae), 25
Siculidae (= Siculodidae), 60
Siculodinae (Thyrididae), 60
Siculodini (Thyrididae), 60
Siginae (= Pyraustinae), 61
Siloscinae (Tineidae), 25
Simaethidae (= Choreutidae), 68
Simaethistinae (Thyrididae), 60
Similipepsini (Sesiidae), 66
Sionidae (= Boarmiini), 93
Sionini (= Gnophina), 93
Smerinth;nae (= Smerinthini), 119
Smerinthini (Sphingidae), 119
Solenobiidae (= Taleporiinae), 27

Solenobiinae (= Taleporiinae), 27
Solitaneini nom. nud. (= Operophterini), 93
Solitaneini (Geometridae), 93
Somabrachidae [sic] (= Somabrachyidae), 73
SOMABRACHYIDAE, 73
Spalgini (Lycaenidae), 98
Sparganothidae (= Sparganothini), 84
Sparganothinae (= Spargnaothini), 84
Sparganothini (Tortricidae), 84
Sphacelodini (Geometridae), 93
Sphingicampinae (= Ceratocampinae), 118
SPHINGIDAE, 119
Sphinginae (Sphingidae), 119
Sphingini (Sphingidae), 119
SPHINGOIDEA, 119
Spilomelidae (= Spilomelini), 61
Spilomelinae (= Pyraustinae), 61
Spilomelini (Pyralidae), 61
Spilonotinae (= Eucosmini), 84
Spilosominae (= Arctiinae), 124
Stalachtini (Riodinidae), 99
Stamnodini (Geometridae), 93
Stathmopodidae (= Stathmopodini), 34
Stathmopodinae (= Stathmopodini), 34
Stathmopodini (Oecophoridae), 34
Stathmopolitinae (= Tineidae), 25
Stauropini (Notodontidae), 120
Steniidae (= Pyraustinae), 61
Stetliinae (= Pyraustinae), 61
StenomatiJae (= Stenomatinae), 34
Stenomatinae (Oecophoridae), 34
Stenom;dae [sic] (= Stenomatinae), 34
Stenopterydae (= Pyraustinae), 61
Stenoptiliinae (= Pterophorinae), 64
Stephensiini (Elachistidae), 36
Sterrhinae (Geometridae), 93
Sterrhini (Geometridae), 93
Stichobasinae (= Psychinae), 27
Stichobasini (Psychidae), 27
Stictopterinae (Noctuidae), 125
Stigmellidae (= Nepticulidae), 15
Stigmellinae (= Nepticulinae), 15
Stigmonotidae (= Eucosmini), 84
Stigmonotinae (= Eucosmini), 84
Stilbiidae (= Apameini), 125
Stiriinae (Noctuidae), 125
Stiriini (Noctuidae), 125
Stomopteryginae (= Anacampsini), 38
Strepsimanidae (= Hypenodinae), 125
Strepsimanini (Noctuidae), 125
Striglininae (Thyrididae), 60
Striphnopterygidae (= Eupterotidae), 107
Strymoninae (= Theclini), 98
Strymonini (= Theclini), 98
Styginae (Riodinidae), 99
Syleptinae (= Pyraustinae), 61
Symmachiini (Riodinidae), 99
Symmocidae (= Symmocini), 34
Symmocinae (Autostichinae), 34
Symmocini (Oecophoridae), 34
Synanthedoninae (= Synanthedonini), 66
Synanthedonini (Sesiidae), 66
Synchlorini (= Synchlorina), 93
Synchlorina (Geometridae), 93
Synedini (= Drasteriina), 125
Synemoninae (Castniidae), 83
Syntomidae (= Syntominae), 124
Syntominae (Arctiidae), 124
Syntomini (Arctiidae), 124
Syricorinae (= Eucosmini), 84
Syricorinae (= Eucosmini), 84
Syringopainae (= Syringopaini), 34
Syringopaini (Oecophoridae), 34
Syssphingina (= Ceratocampinae), 118
Syssphinginae (= Ceratocampinae), 118
Talaeporiinae [sic] (= Taleporiinae), 27
Talaeporinae [sic] (= Taleporiinae), 27
Taleporiidae (= Taleporiinae), 27
Taleporiinae (Psychidae), 27
Taleporiini (Psychidae), 27
Tarakina (Lycaenidae), 98
Teichobiidae (= Teichobiinae), 25
Teichobiinae (Tineidae), 25
Teinopalpidae (= Teinopalpini), 96
Teinopalpini (Papilioniidae), 96
Telechrysidini (= Telechrysidina), 34
Telechrysidina (Oecophoridae), 34
Teleiodini (= Gelechiini), 38

Tellervinae (Nymphalidae), 101
Teragridae (= Metarbelidae), 77
Terpllilli (= Pseudoterpnina), 93
Terpllilli (= Pseudoterpnina), 93
Tetheini (Thyatiridae), 103
Thaidillae (Papilioniinae), 96
Thaiillae (Papilioniinae), 96
Thalamarchellidae (= Oecophoridae), 34
Thaillmllrchidae (= Oecophoridae), 34
Thalassodilli (= Hemitheina), 93
Thalerilli (= Hemitheina), 93
Thamnospheciini (= Synanthedonini), 66
Thaumetopoeinae (Notodontidae), 120
Thaumetopoeinina (Notodontidae), 120
Theclinae (Lycaenidae), 98
Theclini (Lycaenidae), 98
Theclina (Lycaenidae), 98
Theopina (Riodinidae), 99
Theriini (Geometridae), 93
Therilli (= Cidariini), 93
The.l'1orilllle (= Tomarina), 98
Thinopterygini (Geometridae), 93
THYATIRIDAE, 103
Thyatirinae (Thyatiridae), 103
Thyatirini (Thyaliridae), 103
Th."melicillae (= Hesperiinae), 95
THYRETIDAE, 122
Thrretilli (= Thyrelidae), 122
Thyridae [sic] (= Thyrididae), 60
THYRIDIDAE, 60
Thyridinae (Thyrididae), 60
ThyroiJea (= Thyrididae), 60
Thy.'lIlIiilli (= Thysaniina), 125
Thysaniina (Nocluidae), 125
Tichobiidae [sic] (= Teichobiini), 25
Timwldridi (= Timandrini), 93
Timandrini (Geometridae), 93
Timandromorphini (= Timandromorphina),
93
Timandromorphina (Geometridae), 93
Timyridae (= Lecithoceridae), 35
Tillaegeriidlle (= Stathmopodini), 34
TINEIDAE, 25
Tineiformes, 24
TlNEINA,24
Tineinae (Tineidae), 25
TINEODIDAE, 62
TINEOIDEA, 24
Tinissillae (= Scardiinae), 25
Tinthiinae (Sesiidae), 66
Tinthiini (Sesiidae), 66
Tirathabini (Pyralidae), 61
TISCHERllDAE, 17
TlSCHERIOIDEA, 17
Tissangini (Pterothysanidae), 86
Titaniill; (= Odontiini), 61
Tithoreini (Nymphalidae), 101
Tolleophorilli (= Coleophorinae), 40
Tomarina (Lycaenidae), 98
Torodorinae (Lecithoceridae), 35
TORTRICIDAE, 84
Tortricinae (Tortricidae), 84
Tortricini (Tortricidae), 84
Tortricodidae (= Cnephasiini), 84
TORTRICOIDEA, 84
Toxocampidae (= Toxocampina), 125
Toxocamp;lIi (= Toxocampina), 125
Toxocampina (Noctuidae), 125
Trapezitinae (Hesperiidae), 95
Tr;chophoridae unavail. (= Tortricidae), 84
Trichopterygini (Geometridae), 93
Trifurculillae (= Trifurculini), 15
Trifurculini (Nepticulidae), 15
Triocnemidini (Noctuidae), 125
Trochilidae (= Sesiidae), 66
Troidini (Papilioniidae), 96
Troidina (Papilioniidae), 96
Trosiinae (Megalopygidae), 74
Trypanillae (= Cossinae), 75
Typhoniinae (Psychidae), 27
Typhoniini (Psychidae), 27
Tytini (= Tytina), 125
Tytina (Noctuidae), 125
Udeilli (= Pyraustini), 61
Ufeinae (= Ufeini), 125
Ufeini (Noctuidae), 125
URANIIDAE, 91
Uraniinae (Uraniidae), 91

URANIOIDEA. 88
Urapteridae (= Ouraptryginil. 93
URODIDAE, 67
Urodinae (Urodidae), 67
Urotini (Satumiidae), 118
Utetheisini (Arctiidae), 124
Uzuchidae (= Xyloryctinae), 34
Vwressidae (= Nymphalinae), 101
Varneriini (= Phycitini), 61
Vestermallniwrae [sic] (= Westerrnanniini),
125
Walshiidae (= Cosmopterigidael, 43
Walsh;inae (= Chrysopeleiinae), 43
Westermallfriinlle (= Westermanniinil, 125
Westerrnanniini (Noctuidae). 125
Whalleyaninae (Thyrididae). 60
Whitebreadiini (= Perittiinae). 36
Wilemaniina (Geomelridae), 93
Wilemwrilli [sic] (= Wilemaniina), 93
Wurthiinae (Pyralidael, 61
XWlthiillae (= AcronictinaeJ, 125
Xanthopastinae (= Glottulini), 125
Xafllhorhoinae (= Xanthorhoini), 93
Xanthorhoini (Geometridae), 93
Xylenini (Noctuidael, 125
Xylenina (Noctuidael, 125
Xylinidae (= Xyleninil, 125
Xyloryctidae (= Xyloryctinae). 34
Xyloryctinae (Oecophoridael. 34
Xysmatodom;lllle (= Taleporiinae). 27
YPONOMEUTIDAE. 53
Yponomeutinae (Yponomeutidae), 53
Yponomeutini (Yponomeutidae). 53
YPONOMEUTOIDEA, 49
Ypsolophidae (= Plutellidae), 51
Ypsolophinae (Plutellidael, 51
Ypthimini (Nymphalidae), 101
Zallol;dae (= Apatelodidae), 108
Zaretini (Nymphalidael, 101
Ze/leriillae (= Yponomeutinael, 53
Zellobiillae (= Amphipyrinae), 125
Zellodoxillae (= Tinthiinae). 66
Zellodox;lli (= Tinthiini). 66
Zephyrillue (= Theclinae), 98
Zerellidae (= Abraxini), 93
Zerenill; (= Abraxini), 93
Zeryllthiillae (= Zerynthiini), 96
Zerynthiini (Papilioniidael, 96
Zesiini (Lycaenidae), 98
ZEUGLOPTERA, I
Zeuzeridae (= Cossidae), 75
Zeuzerinae (Cossidae), 75
Zizeerilli (= Zizeerinal, 98
Zizeerina (Lycaenidael, 98
Zizer;lli [sic] (= Zizeerina). 98
ZolloJ()matidi l= Cosymbiinil, 93
Zonosomilli (= Cosymbiinil, 93
ZYGAENIDAE, 70
Zygaeninae (Zygaenidae), 70
ZYGAENOIDEA, 69
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DISTRIBUTION NOTES ON TAIWAN MOTHS,
2. MIMICIA PSEUDOLIBATRIX

(LEPIDOPTERA: PYRALIDAE: PYRALINAE)

J. B. HEPPNER 1

Florida State Collection of Arthropods, DPI, FDACS. P.O. Box 147100, Gainesville, Florida 32614-7100, USA

ABSTRACT.- The Chinese pyraline species, Mimicia pseudolibalrix (Caradja), is newly recorded from Taiwan and named as a new subspecies, as M. p. taiwana n.
subsp., with distribution records from the Taiwan Lepidoptera Survey. Notes also give specimen records from China and Japan.

KEYWORDS: Asia, Catocalinae, China, East Asia, Fujian, Guangdong, Hone Collection, Japan, Mimicia pseudolibatrix taiwalla n.subsp .. Noctuidae. Oriental, Pyralinae.
Scoliopteryx, taxonomy.

This second report on Taiwan moths from the Taiwan Lepidop
tera Survey (Heppner, 2003), begun in 1981, treats the large species,
Mimicia pseudolibatrix (Caradja), subfamily Pyralinae, newly
recorded herein for Taiwan. The species was originally described in
the genus Hybolomia by Caradja (1925), based on a single male
from the Hone Collection, collected at Lianping (formerly Lien
ping), Guangdong Province, southern China, from Hone's collecting
in the Guangdong region during 1920-23. Hone was in China from
1917-46 and made collections over most areas of the country east
of the Tibetan plateau (Niethammer, 1963). His vast collections of
Lepidoptera from China, mostly moths, are now in museums in
Germany (mostly in Bonn and Karlsruhe), other than what Caradja
received from him and which is now preserved in the natural history
museum in Bucharest, Romania.

Meyrick (1934) later named a new genus, Mellia, for this
unusual pyralid species. Strand (1935) then coined a new name for
the genus (Meltalia) because of some nomenclatural point, but his
name is now listed as a synonym of the Meyrick name, with both
names being junior to Mimicia Caradja (1925) (first named as a
subgenus of Hybolomia) (Inoue, 1988; Sugi, 2000).

In subsequent notes about material from China, Caradja (1934)
noted that among H. Hone (1883-1963) specimens collected in
China, as well as in other collections by R. E. Mell (1878-1970)
made in the years 1908-21, there were further specimens from
Lianping, China, specifically at a nearby mountain pass called "Tsat
micku-gao", 18 km south of Lianping, at 900m elevation. The added
specimens totaled 35 more collected at light from the same site in
China, dated 11 Jul, 26 Sep, and 7 Oct (no year indicated),
presumably collected by MelL Caradja (1934) also mentioned two
specimens from a location called "Kwanshien" (in Sichuan Prov.,
near Chengdu) in his German text, but this may be in error since
this was in reference to the type "pair", but Caradja (1925) de
scribed the species from only a single male stated to be from
Lianping. The variety "obscura" (Caradja, 1935) was also described
from Guangdong Province but is merely a melanic form.

Since Caradja' s (1925) original description of this interesting
moth, few if any additional specimens have been taken in China, as
far as is known (Luh and Kuan, 1953), and only recently has a
survey in Fujian Province, at Wuyishan Nature Reserve, obtained
the species again and extended its known range to another province
of China (Wang et al., 2003). The Fujian data involves only a single
female, collected I Sep 1981 (Wang et al., 2003).

I. Contributiun No. 995, Entomology Section, Bur. Ent. Nema. Plant Path., Div.
Plant Industry, Florida Dept. Agric. & Consumer Serv., Gainesville, Florida.

Fig. 1. Paratype forewing of Mimicia pseudo/ibalrix taiwanll 9. from Taiwan.

In 1988, the species was reported for the first time from Japan
by Inoue (1988), for two specimens collected at Kiune, Niimi City,
Okayama Prefecture: a male on IS Sep 1986 and a female on 9 Aug
1987 (S. Yano coiL). In 2003, an additional female was found in
Niigata Prefecture, Japan, on 25 Aug 2003 (Sakurai, 2003).
Evidently, this species is very rare in Japan, since Japan is among
the best surveyed of any nation for Lepidoptera yet only 3 speci
mens have been found there in the last 160 years, unless the species
has somehow recently gotten to Japan and Taiwan.

In 1996 and again in 2005, the species was found in mid
elevation mountains in northern Taiwan, at about 1500m elevation
in mid-July, in the Tamanshan range south of Taipei, near forest at
the mountain resort town called Upper Palin, Taoyuan County (1. B.
Heppner, collector). Both females were taken at blacklight in July.
Another female was found in 1996 only about 20km northeast from
there at the mountain area of Mingchih (I 250m), while in mid-July
2005 another female was taken at Litonshan, Hsinchu Co. (l450m).

In the original description, Caradja (1925) noted the resemblance
of the species to the noctuid, Scoliopteryx libatrix (Linnaeus), a
European species of the subfamilyCatocalinae that also occurs in
East Asia, including Taiwan. The resemblance, of course, prompted
Caradja (1925) to name the new pyralid after the noctuid. Although
even a cursory examination clearly shows that M. pseudolibatrix
belongs in Pyralidae, collections of unsorted noctuid moths should
still be checked for any possible specimens of this pyralid inadver
tantly left there due to this superficial resemblance to Scoliopteryx
libatrix.

The collection data from Japan and Taiwan, as well as China,
indicate the species is active during several months from July to
October, perhaps with two generations.' However, nothing is
otherwise known of its life cycle or what the larvae may feed on.
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Given that only a single specimen has turned up in Taiwan in the
last 25 years of intensive collecting in Taiwan with the Taiwan
Lepidoptera Survey, besides the extensive collecting activities by the
Japanese in Taiwan already since 1895 by both professional and
amateur lepidopterists, M. pseudolibatrix would seem to be as rare
in Taiwan as it is in Japan. However, at the right time and in the
right place the species 'can be found in numbers, as was noted by
Caradja (1934) for the 35 additional specimens taken at one locality
in Guangdong, China, up to that time.

In Taiwan, the habitat of M. pseudolibatrix is typical Chinese
subtropical montane forest, mostly hardwoods mixed with some
tropical species, as well as cedars and other trees from higher
elevations, and with numerous understory plants. The forests are,
thus, similar to original forest in mountains of Guangdong and
Fujian, where the moths have been found in mainland China.

The following new name is provided for the Taiwan population
of M. pseudolibatrix:

nian Institution, Washington, DC), and the first survey trip was by Dr.
Don R. Davis, Smithsonian Institution, Washington, DC, in 1981. All
subsequent trips were by the author. since 1982, and were primarily
funded by two National Science Foundation grants (INT-8119539 and
INT-8721716), plus survey grants from the Smithsonian Institution and
added support from the Florida State Collection of Arthropods. Division
of Plant Industry, Florida Dept. of Agriculture and Consumer Services.
Gainesville. Florida. In Taiwan. project support has been primarily from
the National Taiwan Museum, Taipei, and the Taiwan Forestry
Research Institute. Taipei, and their entomology staffs. as well as a
publication grant from the Pacific Cultural Foundation. Taipei. Special
thanks to H.-Y. Wang, National Taiwan Museum, for facilitating all
field trips in Taiwan since 1982. Principal housing of survey specimens
is with the Florida State Collection of Arthropods, Gainesville, Florida.
for the study of the collections, plus samples at the Smithsonian
Institution and the National Taiwan Museum, Taipei.
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Mimicia pseudolibatrix taiwalla Heppner. n. subsp.

The Taiwan Lepidoptera Survey project began in 1980 with
organizational meetings at the National Taiwan Museum (then called
the Taiwan Provincial Museum), in Taipei, by J. F. G. Clarke (Smithso-

The Taiwan catalog update (Heppner, 2005) will list over 140
other new species records for Taiwan from the Taiwan Lepidoptera
Survey, all added since publication of the original Taiwan catalog
(Heppner and Inoue, 1992), but M. pseudolibatrix can already be
added below as follows (with appropriate catalog number for
insertion into the 1992 catalog):

Adult similar in size (female 38mm wingspan) to mainland Chinese
specimens, with similar wing maculation: forewing coloration reddish-brown
(with orange highlights), with short white costal margin mark angled as in
the nominate subspecies but more uniform in thickness (not narrowed at
middle as in mainland China population); more basal central angular white
mark also thicker than in nominate subspecies; postmedian curved white
fascia with costal widening angled mesally (not angled slightly distal as in
mainland China populations); hindwing uniformly gray but for slight brown
tinge near margins. Males not known for Taiwan but in China they are
much smaller (28mm) than the females.

Holotype female: TAIWAN.- Taoyuan Co.: Upper Palin (l500m), 11-18
Ju11996. lB.Heppner. Deposited with the National Taiwan Museum, Taipei,
Taiwan (on indefinite loan to the Florida State Collection of Arthropods.
Gainesville, Florida).

Paratypes (3 ~): Hsinchu Co.: Litonshan (l450m), 13 Jul 2005 (I n 1
B. Heppner. Taoyuan Co.:Upper Palin (l350m), 4-5 Jul 2005 (I n
Mingchih For. Res. Area (1250m), 9-10 Jul 1996 (I 9), 1 B. Heppner &
H.-Y. Wang.
Etymology.- Named after the island of Taiwan.
Distribution.- China (Fujian and Guangdong), Japan, and Taiwan.
Notes.- The mainland China population of M. pseudolibatrix is
darker brown than those of M. p. taiwana in Taiwan, as also in
Japan. Adults have been figured by Wang et al. (2003) from Fujian,
and by Inoue (1988) and Sakurai (2003) from Japan. The biology
of the species remains to be studied more, but Yoshimatsu (1991)
reported on the immature stages reared on artificial diet in Japan.
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ABSTRACT.- Notes are provided on specimens from Taiwan of the Chinese (Sichuan) pyralid species Pyrausra myslica Caradja, including the first Taiwan records.
The taxon Pyrausia myslica raitungensis n. subsp. is described as a new subspecies from Taiwan.
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Among many new moths recorded for Taiwan from the Taiwan
Lepidoptera Project, this third note reports on a rare species of the
pyralid subfamily Pyraustinae described from Sichuan, China, and
now recorded for the first time from Taiwan. This is another of
many to be added to the 1992 catalog (Heppner and Inoue, 1992),
as will be noted in the additions to the catalog (Hepper, 2005).

Much of the Taiwan lepidopteran fauna is a disjunct remnant
from the Himalaya Mountains of Nepal and western China, possibly
isolated now in the higher mountains of Taiwan since the last Ice
Age regression of habitats that once were continual from the
Himalayas to Taiwan. Taiwan has the highest mountain area east of
the Himalayas, other than for the isolated peak of Kinabalu in
northern Borneo, so cooler habitats in Taiwan mountains have
allowed these remnant lepidopterans to survive there. Likewise,
many species from western Sichuan also have disjunct remnant
populations in Taiwan. On the highest Taiwan mountains one also
finds plants and Lepidoptera typical of Japan and even of northern
Eurasian species.

The Himalayan and Sichuan lepidopteran faunas in Taiwan are
sometimes at various elevations, depending on the species, and not
necessarily all above 2000m elevation, where most of the Himalayan
fauna begins in Taiwan in earnest. Such is the case with the small
blackish pyralid moth found in Taiwan at only nOm elevation near
the southeast region of Taiwan, in Taitung County. A similar moth
was described from a single male from Sichuan, China, by A.
Caradja (1932). He appropriately named it Pyrausta mystica
Caradja, since he was unsure of its generic placement and had not
seen anything similar from China or from the European fauna of his
native Romania. The unique holotype of the species is in the natural
history museum in Bucharest, Romania, along with the rest of the
large Caradja Collection of Lepidoptera, much of it being Chinese
moths.

The current Lepidoptera curator of the Muzeul National de
Istoria Naturala 'Grigore Antipa', Bucharest, Romania, Dr. Mihai
Stanescu, kindly helped reconfirm the label data and physical
aspects of Caradja's type. The holotype male of P. mystica, type no.
177636 (Museum Bucharest, MGAB), has the following label data:
Omei-shan (2300m), Sichuan, China, 20 Jul 1931, G. Franck. The
rather worn male specimen has a wingspan of 19mm, and appears
as illustrated in Fig. 1.

On earlier visits of mine to Romania and the Bucharest museum
to study types there, in 1980 and again in 1984, I had already
photographed the type specimen of P. mystica, along with many

1. Contribution No. 996, Entomology Section, Bur. Ent. Nema. Plant Path., Div.
Plant Industry, Florida Dept. Agric. & Consumer Serv .. Gainesville. Florida.

Fig. 1-2. Adults of Pyrausra myslica: I) holotype male, P. m. myslica. Omeishan.
Sichuan, China (MGAB). 2) holotype female, P. 111. lailullgensis, Bishan Hot
Springs, Taitung Co., Taiwan (FSCA).

others, but did not have time or need then to dissect it for genitalic
examination. After sorting of the many collections obtained in
Taiwan since 1981 from the Taiwan Lepidoptera Project, specimens
of a small pyralid were found that could not be readily placed to
any known species until the photograph of the Caradja lype of P.
mystica was checked to verify that the specimens unquestionably are
the same species. Unfortunately, all the Taiwan specimens thus far
are females, so no genitalic confirmation is as yet possible.

The Caradja collection has only the single male hololype of P.
mystica and no other specimens of the species are known of in any
other collection thus far, other than the 3 females from Taiwan.
None of the more recent Chinese works on pyralid moths include
the species and it was not even included in the last Chinese catalog
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of Lepidoptera, by Wu (1938), although finally listed in the catalog
update for Pyralidae by Luh and Kuan (1953). Thus, it is likely that
no other specimens of the species have been collected in China.

The following new name is provided for the Taiwan population
of P. mystica:

Pyrausta mystica taitungensis Heppner, n. subsp.

Adult similar in size (female 19-20mm wingspan) to mainland Chinese
specimen, with similar wing maculation: body and forewing coloration
brown-black, with 2 white (slight cream color) oval spots past mid-wing
(more elongate than in nominate subspecies), angled from the end of cell
equidistantly from termen border. the radial spot being somewhat larger than
the cubital spot; also a much smaller white spot near the base; hindwing
dark like forewing and white spots near midwing as in forwing except
somewhat more elongated or oval than in forewing (males have these
reduced and the inner spot elongated diffusely toward anal angle of wing
margin); overall the wings and body have a bluish sheen in fresh specimens.
Males not known for Taiwan but in China they are similar to females except
for the hindwing spot pattern. where in the male the white marks are
elongated instead of rounded as in the female.

Holotype female: TAIWAN.- Taitung Co.: Bishan Hot Springs (120m).
26-29 Oct 1984. J.B.Heppner & H.-Y. Wang. Deposited with the National
Taiwan Museum, Taipei, Taiwan (on indefinite loan to the Florida Slate
Collection of Arthropods, Gainesville. Florida).

Paratypes (2 ~): same data as holotype (FSCA).
Etymology.- Named after the county of Taitung of the type locality.
Distribution.- China (Sichuan) and Taiwan.
Notes.- The Sichuan, China, population of P. mystica has forewing
white spots somewhat more oval than those from Taiwan, but how
much this is sexual variation is not known yet. The females from
Taiwan show the "white" spots somewhat light-cream in coloration
(not evident in the photos where the photo-flash has made the spots
brighter white than on the actual specimen. The placement in the
genus Pyrausta is still uncertain for P. mystica until examination of
the male genitalia may clarify this. The biology of P. mystica
remains unknown.
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4. GENERA LIXA AND TAMRACA
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ABSTRACT.- Notes are provided on specimens from Taiwan in the Asian pyralid genera Lixa Walker and Tamraca Moore. including new Taiwan records. and
description of the subspecies, Lixa productalis taiwana n. subsp. and Tamraca /IIrridalis raiwana n. subsp. from Taiwan.

KEYWORDS: Asia,Borneo, China, East Asia, Japan, Lixa productalis taiwana n.subsp.. Malaysia, Oriental. Pyralinae, Sarawak. Sulawesi. Tamraca torridalis taiwana
n.subsp., taxonomy.

Among many new moths recorded for Taiwan from the Taiwan
Lepidoptera Project, this note reports on some species in the pyralid
genera Lixa Walker and Tamraca Moore, both in the subfamily
Pyralinae. While Lixa has 6 known species in Asia, Tamraca
includes only two species. The new Taiwan records below are added
to the Taiwan catalog of 1992 (Heppner and Inoue, 1992), and are
further listed in the catalog updates (Heppner, 2005).

All specimens reported on below are from the Taiwan Lepidop
tera Survey, currently housed at the Florida State Collection of
Arthropods (FSCA), Gainesville, Florida.

LIXA Walker

The genus Lixa Walker ([1866]) presently contains 6 known
species, all from Southeast Asia (Robinson et al., 1994). The type
species of the genus, Lixa productalis Walker, originally described
from Sarawak, Borneo (Walker, [1866]), has until now remained
known only from Borneo (thus far Sarawak and Brunei). Specimens
from the Taiwan Lepidoptera Survey include 34 specimens of this
species, which can now be reported for Taiwan for the first time,
named herein as a new subspecies for Taiwan.

Lixa productalis taiwana Heppner, n. subsp.

Adults similar in size (male 20-25mm wingspan; female 27-28mm) to
Bornean specimens, with similar wing maculation: body and forewing
coloration reddish orange-brown, with HW more orange; FW with I fuscous
line at 1/3 from base and a subterminal line angled near tornus, and costa
with tan edge; HW with 2 curved fuscous lines (Taiwan specimens with HW
more orange than from Borneo). Female similar to male.

Holotype male: TAIWAN.- Taoyuan Co.: Upper Palin (1500m), 11-18 Jul
1996, 1.B.Heppner. Deposited with the National Taiwan Museum, Taipei,
Taiwan (on indefinite loan to the Florida State Collection of Arthropods,
Gainesville, Florida).

Paratypes (32 0, 3 n: TAIWAN.- Chiayi Co.: Fennchihwu (l450m),
2-4 Jul 1985, J. B. Heppner & H.-Y. Wang (I 0). Hsinchu Co.: Litonshan
(l450m), 13 Jul 2005, 1. B. Heppner (2 0). Ilan Co.: Fushan Bot. Sta.
(650m), 20-24 Jul 1996,1. B. Heppner (I 0, I n Tuchan [Chi Ian For. Sta.]
(480m), 1-2 Jul 1982, J. B. Heppner (I 0). Nantou Co.: Lo Farm, 8 km E.
Puli (750m), 10-11 Jul 2005, 1. B. Heppner (2 0). Taichung Co.: Kukuan
(700m), 6 Jul 1985,1. B. Heppner & H.-Y. Wang (I 0). Taipei Co.: Wulai
(200m), 17-19 Jun 1985,1. B. Heppne & H.-Y. Wang (40). Taoyuan Co.:
Upper Palin (1350m), 7-9 Jul 1986,1. B. Heppner & H.-Y. Wang (I 0).
Upper Palin (1500m), 11-18 Jul 1996,1. B. Heppner (190,2 nAil FSCA.
Etymology.- Named after the island of Taiwan.

I. Contribution No. 997, Entomology Section, Bur. Ent. Nema. Plant Path., Div.
Plant Industry, Florida Dept. Agric. & Consumer Serv.. Gainesville, Florida.

Fig. 1-2. Adults: I) Lixa productalis taiwana, holotype male. 2) Tamraca
torridalis taiwana, holotype male.

Distribution.-Borneo (Sarawak, East Malaysia) and Taiwan.
Notes.- The Taiwan population has the hindwings much more
orange-brown than those from Borneo, which are more red-brown.
The biology of the species remains uknown.

TAMRACA Moore

The genus Tamraca Moore (1887) was described for an unusual
pyralid already described earlier from Sri Lanka, Asopia torridalis
Lederer (1863). Walker (1965) described the same species again
from northern India as Varnia incerta Walker. Since then the
species, as T. torridalis, has been known from the Indian region and
other parts of Southeast Asia (east at least tb Sulawesi), as well as
southern China (Hampson, 1896; Wang et aI., 2003). Later, it was
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reported from Japan (Inoue et ai., 1982) and Taiwan (Heppner and
Inoue, 1992).

The following subspecies is described for the Taiwan popula
tions:

Tamraca torridalis taiwana Heppner, n. subsp.

Adults similar (male 20-22mm wingspan; female 20-34), with similar wing
maculation to those from Southeats Asia: body and forewing coloration
mostly fuscous on FW costa and radius, plus similar small spot at mid-wing
(near costa) and on subterminal line, with remainder of wing red-brown
intermixed with yellow, plus some fuscous along anal margin. HW mostly
fuscous, with central light tan area surrounded with yellow and red-brown
between 2 curved fuscous lines angled to anal margin and base.

Holotype male: TAIWAN.- Nantou Co.: Lienhuachih For. Sta. (700m), nr.
Puli, 7-12 Sep 1983, 1.B.Heppner. Deposited with the National Taiwan
Museum, Taipei, Taiwan (on indefinite loan to the Florida State Collection
of Arthropods, Gainesville, Florida).

Paratypes (250,169): TAIWAN.-Ilan Co.: 5 km. N. Nanao (100m), 11
13 Oct 1984. J. B. Heppner & H.-Y. Wang (30). Tuchan [Chilan For. Sta.]
(480m), 1-2 luI 1982.1. B. Heppner (1 0, I 9). Hualien Co.: Kuyuan
(750m), Taroko Gorge. 6-7 lui 2005,1. B. Heppner (I 9). NanTOu Co.:

Lienhuachih For. Sta. (700m). 7-12 Sep 1983, l. B. Heppner (210, 149).
All FSCA.
Etymology.- Named after the island of Taiwan.

Distribution.- Sri Lanka and IndialNepal to Malayasia and Indonesia
(Sulawesi), and China to Japan for the nominate subspecies; Taiwan
for the Taiwan subspecies.
Notes.- Although the species was collected in Taiwan in numbers
in 1983 (two were taken earlier in 1982), the Taiwan Lepidoptera
Survey since then did not find many more, indicating that overall it
may be fairly rare. It is unclear at this time, but the population in
Japan can likely be named as a Japanese subspecies: it is much
more orange-brown than the Taiwan populations. The biology of the
species remains unknown.
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ABSTRACT.- Notes are provided on specimens newly recorded from Taiwan of the Japanese species, Udea stigmatalis (Wileman). A Taiwan subspecies is described:
Udea stigmatalis tayulingensis n. subsp.

KEYWORDS: Asia, China, East Asia, Japan, Oriental, Udea stigmatalis tayulingensis n.subsp., taxonomy.

The genus Udea includes many species from around the world.
For Taiwan, the Taiwan catalog of 1992 (Heppner and Inoue, 1992)
listed 5 species then known for the island. Some nomenclatural
changes will be noted for some of the species in the catalog update
(Heppner, 2005). Herein, collection records from the Taiwan Lepi
doptera Survey are recorded for another Udea species new for
Taiwan, being a high altitude example of the Japanese faunal
influence in Taiwan, Udea stigmatalis (Wileman, 1911), originally
described from Japan. Thus far, all specimens in Taiwan have only
been taken at 2000-2570m elevation. Inoue et al. (1982) illustrate
the species from Japan. The species has until now not been recorded
outside of Japan.

All specimens reported on below are from the Taiwan Lepidop
tera Survey, currently housed at the Florida State Collection of
Arthropods (FSCA), Gainesville, Florida. A new Taiwan subspecies
is described for the Taiwan populations of U. stigmatalis.

Udea stigmatalis tayulingensis Heppner, n. subsp.

Adult similar in size (male 22-24mm wingspan, female 22-26mm) to
Japanese specimens, with similar wing maculation: body and forewing
coloration fuscous (abdomen paler) with pale irrorations on FW, with basal
suffusion of rust-brown to mid-costal region, with 2 irregular fuscous spots
about midwing on radius. HW pale translucent white with apical gray area
and small subterminal line, plus a small fuscous spot midwing. Female
similar but FW spots somewhat larger than in male.

Holotype male: TAIWAN.- Nantou Co.: Tayuling (2570m), 5-9 Jun 1982,
1.B.Heppner. Deposited with the National Taiwan Museum, Taipei, Taiwan
(on indefinite loan to the Florida State Collection of Arthropods, Gainesville,
Florida).

Paratypes (33 &, 30 ~): TAIWAN.- Hsinchu Co.: Kuangwu For. Sta.
(2000m), 18-25 Aug 1988 (l &), J. B. Heppner & H.-Y. Wang. Kaohsiung

Co.: Tienchih (22IOm), 24 Oct 1984 (7 &, 2 ~), 1. B. Heppner & H.-Y.
Wang. Nantou Co.: Tayuling (2570m), 5-9 Jun 1982 (9 &, 7 ~); 10-14 Jun
1982 (6 &, 12 ~); 15-18 Jun 1982 (9 &, 8 ~), 1. B. Heppner. Meifung Hort.
Sta. (2100m), 6-10 Sep 1988 (1 &, 1 ~), 1. B. Heppner & H.-Y. Wang.
Etymology.- Named after the town of Tayuling, Taiwan.
Distribution.- Japan and Taiwan.
Notes.- The species U. stigmatalis seems related to two European
species that have some resemblance to it, Udea prunalis ([Denis &
Schiffermtiller]) and U. inquinatalis (Lienig & Zeller). Males of the
European U. olivalis ([Denis & Schiffermtiller]) also have some
resemblance to U. stigmatalis. In all these cases, the European
species have some markings that are similar but nonetheless are all
gray in general coloration, while U. stigmatalis in Japan and Taiwan

I. Contribution No. 998, Entomology Section, Bur. Ent. Nema. Plant Path., Div.
Plant Industry, Florida Dept. Agric. & Consumer Serv., Gainesville, Florida.

Fig. I. Paratype female of Udea stigmatalis tayulingensis.

have shades of brown on the forewings. In Japan, the species is
generally somewhat larger than in Taiwan and more brownish
overal!. The biology of the U. stigmatalis remains unknown. Udea
species in general are known to be leaf-feeders on herbaceous
plants. and some species also feed on various hardwood trees.
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ABSTRACT.- The New Zealand genera, Charixena Meyrick, Doxophyrtis Meyrick, Proditrix Dugdale, Protosynaema Meyrick, and Titanomis Meyrick, in the past
thought to be in Plutellidae or other families. are transferred to subfamily Orthoteliinae of the family Glyphipterigidaeas the first non-European Orthoteliinae. a highly
significant finding for elucidating the evolution of Glyphipterigidae and the superfamily Yponomeutoidea. OrtllOtelia, previously the only known member of primitive
sedge moths (subfamily Orthoteliinae), shows many adult and larval characters that align it with the New Zealand Proditrix complex of genera and species. The
Southern Hemisphere contingent of Orthoteliinae is seen as a relictual group within Glyphipterigidae, present thus far only in the ancient refugium of New Zealand,
with one species in Tasmania. Adults are diurnal or crepuscular. Larvae of Orthoteliinae are borers in monocot hostplants (except for the single species in Tazmania
feeding on a lower dicot plant). while most species in the subfamily Glyphipteriginae that are known biologically (95% of species in the family remain unknown
biologically) are borers or leafminers, mostly also in monocot hostplants such as sedges and grasses.

KEY WORDS: Abrenthia. Acrolophidae, Asia. Australia, biology, Brachodidae, Carmentina, Caunaca. Charixena. China, Choreutidae, cocoon, Colombia. Costa Rica.
Cotaena, Cyperaceae, Diploschizia, Doxophyrtis, Drymoana, Epacridaceae, Ericales. Europe, Japan. Glyphipteriginae. Glyphipterix, Gramineae. Hierodoris. hostplants,
Immidae, Immoidea, Japan, Lacturidae, larvae, Lepidotarphius, morphology, Neomachlotica, Neotropical, Noctuidae, Noctuoidea, Ochsenheimeria, Ochsenheimeriidae.
Oecophoridae, Oriental, Orthotelia, Pandanaceae, Palearctic, Plutella, PJutellidae, Praydinae, Prays, Proditrix, Protosynaema. Psychidae, pupae, Sericostola. Sesioidea,
Taiwan, Tasmania, taxonomy, Tineidae. Tineoidea, Titanomis. USA, Urodidae, Yponomeutidae, Yponomeutoidea, Ypsolophinae, Zygaenidae, Zygaenoidea.

When the family Glyphipterigidae was first delineated to modern
taxonomic standards (Heppner, 1977, 1982a), a number of genera
incongruously named or organized within the family by E. Meyrick
(1914) were transferred to other families (Heppner, 1982b). Types
and descriptions of 272 supposed or historically associated
Glyphipterigidae genera were previously studied (Heppner, 1982b),
and then transferred to 25 different families as diverse as Psychidae
(Tineoidea) and Zygaenidae (Zygaenoidea), even small Noctuidae
(Noctuoidea), plus large contingents to Choreutidae and Brachodidae
(Sesioidea), and many tropical genera to such families as Attevidae
(Yponomeutoidea), Immidae (Immoidea), Lacturidae (Zygaenoidea),
and Urodidae (Sesioidea) (Heppner, 1981 a, 1982b, 1982c, 1995,
1996; Kyrki, 1988, 1990). Genera remaining in Glyphipterigidae
were a fairly homogeneous group that have retained their status
(Heppner, 1982a), with the most speciose and worldwide genus
being Glyphipterix (often misspelled as Glyphipteryx in older
Iiterature).

It was not until Kyrki (1984) began his studies ofYponomeutidae
that this further grouping of unrelated genera was found needing re
study, and where he also had to transfer various genera to other
families, although some went to what now can be considered
subfamilies of Yponomeutidae, or Plutellidae (e.g., Ypsolophinae).
Later, Kyrki and Wimies (1986) discovered in their study of the
biology and morphology of the unusual misplaced and monobasic
European genus Orthotelia Stephens (often misspelled as Orthotael
ia), that this represented the most primitive sedge moth, and
transferred the genus as a new glyphipterigid subfamily, Orthotelii
nae. Meyrick's (1895) summary of British Lepidoptera had Orthotel
ia as a genus of Plutellidae, although his concept of this family was
equivalent to half of what now are considered part of the superfami
ly Yponomeutoidea, plus the genera that now are in Choreutidae.
Spuler (1910) already had the genus in its own subfamily, Orthoteli-

I Contribution No. 954, Entomology Section, Bur. Ent. Nema. Plant Path., Div.
Plant Industry, Florida Dept. Agric. & Consumer Serv., Gainesville, FL.

nae, but within Plutellidae. Older works, as summarized by Kyrki
and Wimies (1986), had Orthotelia placed among other groups since
Stephens first named the genus in 1829 (the single species was first
described in 1794), even as disparate as Gelechiidae and Tineidae,
and sometimes in its own monobasic family. None of these works,
including later works by Meyrick (1895) and Spuler (1910), made
any significant phylogenetic comments about the genus or offered
much of a solution as to' its affinities, other than a generalized
phylogenetic schematic by Meyrick (1895) showing Orthotelia basal
to lineages to what now are Yponomeutidae and Plutellidae. In his
world catalog for the yponomeutid complex, Meyrick (1914) still
retained the genus in Plutellidae. Orthotelia are larger and different
in appearance from typical sedge moths of the subfamily Glyphip
teriginae, but conform to the fundamental morphology of the family,
as the subfamily Orthoteliinae.

In my earlier paper on generic transfers out of the older concept
of Glyphipterigidae (Heppner, 1977), two Meyrick genera from New
Zealand, Charixena and Protosynaema, appeared to belong best in
Plutellidae and were retained or transferred to that family based on
adult characters. Meyrick had described Protosynaema in 1886
(named in 1885) and placed it tentatively in Plutellidae (Meyrick,
1914). Doxophyrtis Meyrick (1914) was also described as Plutelli
dae, but Meyrick stated he thought it was related to Glyphipterigi
dae. It was not until a paper by Dugdale (1987a), on a new complex
of strange New Zealand moths which he named in the new genus
Proditrix and which he grouped together with some other unusual
New Zealand species of related genera described by Meyrick 
Charixena, Doxophyrtis, ar\d Protosynaema - that it became
evident to me that this group of New Zealand taxa actually
represented the first non-European Orthoteliinae.

On adult characters, it could be possible to maintain Proditrix and
relatives as Plutellidae, as Dugdale (1987a) thought (he used
Plutellinae as a subfamily of Yponomeutidae), since to some extent
the often plesiomorphic characters partially overlap in the families
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we are discussing, but the larval and pupal morphology, and their
biologies, clearly are unknown for Plutellidae. Kyrki (1990) made
further studies on possible evolutionary lineages in Yponomeutoidea.
based on a cladification of the groups involved, later reviewed by
Dugdale et ai. (1999). All four of these New Zealand genera are
borers in the leaf crowns of monocot hostplants (Dugdale, 1987a;
Hudson, 1928), something unknown for Plutellidae, which typically
are leaf skeletonizers on dicot plants (a small group are flower
borers). Although it is not unusual to find strange tropical species
that require us to alter the concept of Lepidoptera families, which
were originally based mostly on European species, a study of the
morphology of these New Zealand species demonstrates that they
conform to Orthoteliinae and need a transfer to Glyphipterigidae to
join Orthotelia as the most primitive of the sedge moths. Table 1
notes the main characters demonstrating the new assignments to
Glyphipterigidae for the New Zealand species. Clearly, they
represent evolutionary elements that are basal to much of the
Yponomeutoidea.

Dugdale (1987a) noted a fauna of 12 species in New Zealand in
the Proditrix group of genera, plus an undescribed species from
Tasmania that he thought was possibly related to Doxophyrtis.
Together with species Dugdale (l987a) transferred to his new genus.
Proditrix, the check list below includes all species now transferred
to Orthoteliinae, plus the one from Tasmania recently described as
another species of Proditrix (McQuillan, 2003). Dugdale (1987a)
included the New Zealand species, "Hierodoris" stellata Philpott, as
the 12th member of this group; this species needs further study to
confirm its generic placement. The genus Hierodoris Meyrick
otherwise belongs in Oecophoridae (Dugdale, 1988; Heppner, 1977).

The species Proditrix tetragona (Hudson), was originally
described in the genus Titanomis Meyrick and thought to belong in
Tineidae, but Dugdale (1987a) verified this as belonging in his new
genus Proditrix. The only actual known Titanomis species, Titano
mis sisyrota Meyrick, previously left unclassified (Dugdale, 1988),
is also a very rare species from the highlands of New Zealand. This
species in the past was referred to Psychidae or even Cossoidea, due
to its combination of primitive characters. The original description
by Meyrick (1888) tentatively placed the genus in his concept of
Anaphoridae (now Acrolophidae), and was maintained there by
Dalla Torre and Strand (1929) in their catalog of Psychidae but
which then included Anaphorinae. Further notes by Hudson (1928),
and the known characters of T. sisyrota, lend credence to it also
being in Orthoteliinae, and is hereby transferred to the Proditrix
group. Dugdale (1987a) noted that Titanomis has 4-segmented
maxillary palpi and lacks ocelli, among other characters now seen
as close to Orthotelia. The biology and larvae are not known but the
noted habitat is similar to that of the other New Zealand Orthotelii
nae, namely montane wet grasslands (Hudson, 1928). It is even
slightly larger than P. tetragona and also appears similar in wing
maculation (illustrated by Hudson, 1928).

Whereas the type-species of the genera were examined for adult
characters for my generic study of Glyphipterigidae (Heppner,
1977), other species were not all examined. Thus, it remains
uncertain if some odd species, like Protosynaema steropucha
Meyrick (Fig. 9) belong in the genus and in Glyphipterigidae, since
the greatly thickened antennae are anomalous for the family.
However, based on Dugdale's (1987a) analysis, these species are all
placed correctly to genus, and can thus herein be transferred to
Orthoteliinae, but perhaps individually needing further study.
However, the undescribed species from Tasmania mentioned by
Dugdale (1987a) as possibly related to Doxophyrtis from New
Zealand, and now named as Proditrix nieiseni McQuillan (2003),
feeds on an ericaceous-group tree (family Epacridaceae) and not a
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monocot. so odd species sometimes do not conform to previous
views. Although a few other sedge moths around the world are also
known to feed on dicot plants. such as Piperaceae and Urticaceae
(Diakonoff, J 986; Heppner. 1982a, in prep. a), most feed on
monocots.

Most species in the family are not known biologically, so while
the Holarctic and south temperate Glyphipterigidae have so far
mainly been recorded on sedges. rushes and grasses. the tropical
species that we know biologically thus far feed on more diverse
plants, as just noted, but most species remain unknown biologically
and detailed larval descriptions are even more scarce. At least for
New Zealand Orthoteliinae, most appear to inhabit higher elevations
with wet grasslands. The new species from Tasmania likewise
occurs in a montane south temperate rainforest habitat (McQuillan,
2003).

As adults, most sedge moths are diurnally active (Heppner,
1981 b, 1982a, 1985a, 2004, in prep. a). OrthoteLia adults fly at dusk
according to Kyrki and lUimies (1986). Dugdale (1987a) mentions
some of the Proditrix species being collected at lights and also in
flight traps, but it is likely most of these moths are crepuscular in
adult activity. Typical Glyphipteriginae adults can be taken at lights
as well, if one is near one of their resting sites at night, even though
they are otherwise diurnal in activity. Hudson (1928) also notes
species of what now are in the Proditrix complex as being taken at
lights, but his text is often' unclear whether any are also found
during the day or at dusk. He notes diurnal activity, however, for
the Protosynaema species. For Doxophyrtis, Hudson (1928) notes
adults resting on hostplants during the day but is unclear if they
otherwise are active diurnally or only at dusk. His notes on
Charixena are very detailed about the larval life history, as well as
the cocoon, but has no clear notes on adult activity. In Tasmania,
McQuillan (2003) found the adults of the new Proditrix species
there to be unwilling fliers, very sluggish and behaviorally adapted
to death feints when disturbed among the leaves of their hostplant,
and thus far not taken at lights, but no normal flight activity was
recorded for this species.

One reason many of the Proditrix complex species seem to be
rare may well be that they are active during the day or are crepuscu
lar and are often in remote mountains, and thus not often taken at
lights. Most moth collectors in general do not actively search for
day-flying or crepuscular moths, if at all.
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Fig. 1-9. Adults of New Zealand Orthoteliinae: I. Charixena iridoxa (Meyrick), lectotype female (BMNH) (ca. 17mm). 2. Doxophyrtis hydrocosma Meyrick,lectotype
male (BMNH) (ca. 20mm). 3. "Hierodoris" stellata Philpott, holotype male (NMNZ) (ca. 20mm). 4. Proditrix meKa/ynta (Meyrick), holotype male (BMNH) (ca.
35mm). 5. Proditrix tetragona (Hudson), holotype female (NMNZ) (ca. 55mm). 6. Protosynaema eratopis Meyrick, lectotype male (BMNH) (ca. 16mm). 7.
Protosynaema hymenopis Meyrick, holotype female (BMNH) (ca. II mm). 8. Protosynaema quaestuosa Meyrick. lectotype male (BMNH) (ca. 16mm). 9.
Protosynaema steropucha Meyrick, lectotype male (BMNH) (ca. 17mm).

ORTHOTELIINAE

TITANOMIS Meyrick, 1888
Titonomis Dalla Torre & Strand, 1929, missp.

TS: Titanomis sisyrota Meyrick, 1888
sisyrota Meyrick, 1888 New Zealand

New Zealand

New Zealand

New Zealand

1914

1886
New Zealand
New Zealand
New Zealand
New Zealand
New Zealand

DOXOPHYRTIS Meyrick, 1914
TS: Doxophyrtis hydrocosma Meyrick,

Doxophyrtis Meyrick, 1914, nom. nud.
hydrocosma Meyrick 1914

hydrocosma Meyrick, 1914, nom. nud.

[New genus]
Hierodoris auct.

stellata (Philpott, 1918) (Hierodoris)

CHARIXENA Meyrick, 1920
TS: Philpottia iridoxa Meyrick, 1916

Philpottia Meyrick, 1916, preocc.
Charixena Meyrick, 1921, redesc.
Charizena [sic] Neave, 1939, missp.

iridoxa (Meyrick, 1916) (Philpottia)

PROTOSYNAEMA Meyrick, 1885
Protosynaema Meyrick, 1886

TS: Protosynaema eratopis Meyrick,
eratopis Meyrick, 1886
hymenopis Meyrick, 1935
matutina Philpott, 1928
quaestuosa Meyrick, 1924
steropucha Meyrick, 1886

Sweden
Sweden
England

Germany
?Hungary

New Zealand
New Zealand
New Zealand

Tasmania
New Zealand

ORTHOTELIA Stephens, 1829
TS: Depressaria venosa Haworth, 1811

Orthotelia Stephens, 1829, redesc.
Orthotaelia Stephens, 1834, emend.
Agoniopteryx Treitschke, 1835

TS: Haemylis sparganieLLa Treitschke, 1832
Caulobius Duponchel, 1838

TS: Haemylis sparganieLLa Treitschke, 1832
sparganella (Thunberg, 1788) (Tinea)

sparganeLLa (Thunberg, 1794) (Tinea), redesc.
venosa (Haworth, 1811) (Depressaria)
tosteLLa (Hubner, [1824]) (Tinea)
sparganieLLa (Treitschke, 1832) (Haemylis)

PRODITRIX Dugdale, 1987
TS: PluteLLa megalynta Meyrick, 1915

chionochloae Dugdale, 1987
gahniae Dugdale, 1987
megalynta (Meyrick, 1915) (PluteLLa)
nielseni McQuillan, 2003
tetragona (Hudson, 1918) (Titanomis)

tetragma Dugdale, 1999, missp.
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Fig. 10-15. Wing venations (Glyphipterigidae: Orthoteliinae and others as noted): 10) Ochsenheimerill vllcculel/a Fischer von Roslerstamm (Ochsenheimeriidae),
Europe (after Davis, 1975). 11) Orthotelia spraganella, Europe (after Spuler, 1910). 12) Proditrix megalynta, New Zealand (after Dugdale, 1987a). 13) Glyphipterix
quadragintapunctata Dyar (Glyphipteriginae), USA (after Heppner, 1985). 14) Sericostola rhodanopa Meyrick (Glyphipteriginae), Colombia (after Heppner, 1990).
15) Plutella xylosteLla (Linnaeus) (Plutellidae), Eurasia (after Moriuti, 1977). Lines equate to Imm for those figures with a line shown (others to various scales).
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TABLE 1. Characters of Orthoteliinae in relation to Ochsenheimeriidae, Glyphipteriginae, and Plutellidae.

Maxillary Pupal Larval Larval Larval Larval Larval Larval RI spur
Ocelli Palpi Spines L-Group anal shield Prolegs Crochets A8 Spiracle Feeding vein

Ochsenheimeria + 2 3 + S urn N B

OrthoteLia 4 2 + S urn L B
Titanomis 4 ? ? ? ? ? ? ? +
Proditrix + 3 3 + S VIP (C) L B +
GLyphipterix + 2-4 2(3) + S UIP L B/LM

PLuteLLa + 4 3(2) R L UIC N LS(FB)

Codes
Ocelli: present (+) or absent (-).
Maxillary palpi: number of segments.
Pupal spines: dorsal spination (some dorsal, lateral and ventral ridges may be present in some groups, like Orthotelia and Proditrix.
Larval L-group (prothoracic): number of setae.
Larval anal shield: dorsal shield present (+) or reduced (R).
Larval prolegs: short (S) or long (L).
Crochets: uniserial (U); transverse bands (T2) or in single row (TI); penellipse (P); circles (C).

AS spiracle: normal (N) or enlarged (L).
Larval feeding: borers (B) or flower borers (FB); leafminers (LM); leaf skeletonizers (LS).

Characters distinguishing the New Zealand genera from Plutelli

dae while demonstrating cohesivenesss with Orthoteliinae, in

Glyphip-terigidae, are summarized in Table I. The table treats

OrthoteLia, Titanomis (adult characters only), and Proditrix in

Orthoteliinae, GLyphipterix in Glyphipteriginae, plus the outgroups,

Ochsenheimeria (Ochsenheimeriidae) and PLuteLla (Plutellidae).

Information on Ochsenheimeriidae is taken mostly from Davis

(1975) and Karsholt and Nielsen (1984); and notes on OrthoteLia are

from Kyrki and Itamies (1986), plus characters noted by Spuler

(1910). Notes about Glyphipterigidae are taken from my works

(Heppner, 1981b, 1982a, 1985a, 1990, 1998, 2004, in prep.), and

from Arita and Heppner (1992) and Diakonoff (1986). Notes on

PluteJlidae are from Heppner (1998, 2004, in prep. a) and Dugdale

et aL. (1999). Biological data are from these references, as well as

from Dugdale (1987a,b), Heppner (1987), Hudson (1928), and

McQuillan (2003).

ORTHOTELIINAE

Adult: small to large (11-65mm wingspan); usually winged (rarely with slight
female brachyptery). Head: vestiture somewhat rough-scaled; ocelli present or
absent; chaetosema absent; eyes normal proportion; antenna filiform, sometimes
thickened (rarely greatly thickened with scaling); labial palpi generally upcurved,
with 2nd segment often tufted and apical segment smoother-scaled and upright;
maxillary palpi 3- to 4-segmented and relatively prominent; haustellum present,
naked. Forewing: elongated with typically oblique termen and tornal angle
relatively abrupt; apex acute to rounded; costal margin with pterostigma or
vestigial; venation complete and mostly evenly spaced veins, chorda developed
and large; discal cell with forked median vein usually evident; venation with
RI-R3 to costal margin, R4 to costa or at termen angle, and R5 to termen;
median veins unbranched and M3 separate from CuA I, although may be very
close at end of discal cell; cubital veins separate; CuP present at wing margin;
anal veins present as A I+2 and A3; fringes moderate along termen. Hindwing:

elongated with relatively acute apex, or somewhat blutned, and rounded tornal
angle; venation similar to FW, with all veins present are rather evenly separated;
discal cell with weak forked median vein evident; R5 to near apex or at apex,
and usually straight from discal cell (rarely offset with RI midwing spur

connection to Sc); median veins separate: M3 separate from CuA I: cubital veins
distant at discal cell: CuP present at wing margin; anal veins as A I+2 and A3;
finges moderate but sometimes somewhat longer in some genera. Abdomen:
dorsal spining absent; normal shape, without prominent sexual scaling or
prominent choremata except small tufts at male pleural lobes; genitalia with male
having pleural lobes configured with termen of abdomen, and female normal.

Larva: typically elongated and slender, with short prolegs: head usually
somewhat prognathous: head setae with A I close to A2, with A3 distant: PI and
P2 about subequal in separation as are A I and A3: ocelli normal: prothorax with
shield developed. L-group setae usually 2-segmented but some are 3-segmented,
and SV setae on same pinaculum: abdomen with prolegs reduced or very short,
crochets uniserial in transverse bands or small penellipse (rarely somewhat
circular), SD I setae above spiracle, SD2 usually ver small. L I and L2 setae
separate and usually more distant from L3, spiracles enlarged on segment AS and
somewhat higher than remainder of spiracle line along abdomen, DI setae
usually somewhat closer together than D2 or about equidistant. Anal end of
abdomen with prominent dorsal shield, often with strongly armed spurs or spines,
and AS with D I setae more separated than D2 setae, and L I distant from L2.

Pupa: head often with rasper process or horn-like structures: appendages all
evident; spiracles usually somewhat protruded or on small cones; abdomen often
roughened but not spined. but sometimes with prominent ridges (both dorsally
and ventrally); cremaster with strong spines. Pupa not generally protruded from
cocoon at eclosion but sometimes somewhat projected part-way from cocoon
(Orthotelia).

Cocoon: flattened silken case with ends slit for emergence, or simple tubular
silken structure within host stem and with pre-constructed emergence hole.

ADULT CHARACTERS
Among the genera treated, the head includes useful characters

like the ocelli and maxillary palpi. All groups in Table I have ocelli

present except OrthoteLia and Titanomis. For maxillary palpi, the

Glyphipterigidae have a range of 2-4 segments, while Ochsenheim

eriidae have 2-segmented maxillary palpi and Plutellidae have 4

segments. As in archaic moths, the greater number of maxillary

palpal segments is considered to be the primitive state, even though

some otherwise ancestral groups can have developed reductions, as

has Ochsenheimeriidae (2 segments) among the Yponomeutoidea.

In Glyphipterigidae, the genera vary in the number of segments
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Fig. 16-21. Larval head chaetotaxy (Glyphipterigidae except as noted): 16) Och~enheimeria (Ochsenheimeriidae), Europe (after Davis, 1975). 17) Orthotelia
(Orthoteliinae), Europe (after Kyrki and Itlimies, 1986). 18) Proditrix megalynta (Orthoteliinae), New Zealand (after Dugdale, 1987a). 19) Glyphipterix scirpi Arita
(Glyphipteriginae), Thailand (after Arita, 1995).20) Glyphipterix semijlavana Issiki (Glyphipteriginae), Japan (after Moriuti, 1960).21) Plutella xylostel/a (PJutellidae),
Europe (after Moriuti, 1977). Fig. 19 and 21 with stylized setae as drawn.

in the maxillary palpi from 2 to 4 segments: for example, Orthotelia
(4), Titanomis (4), Proditrix (3), Abrenthia (3), NeomachLotica (3),
Drymoana (4), Lepidotarphius (2), Carmentina (2, vestigial), Seri
costoLa (2), GLyphipterix (2-4), and DipLoschizia (2). The genus
Orthotelia is European, Lepidotarphius is East Asian (northern
China and Japan), Carmentina is tropical Oriental, Proditrix and
relatives are from New Zealand and Tasmania, and SericostoLa is
from Colombia and Costa Rica, while the remainder are Nearctic
except for the worldwide genus GLyphipterix (Diakonoff, 1986;
Heppner, 1981 b, 1982a, 1985a, 1990, 1998, 2003, in prep. a,b;
Spuler, 1910).

Wing venation of the Proditrix group (Dugdale, 1987a) conforms
very well with the venation found in OrthoteLia (Spuler, 1910). The
only significant difference is that in Proditrix the hindwing Rs (or
R5) vein is offset mid-wing by an R 1 spur connection (Fig. 12),
which is a straight vein in Orthotelia (Fig. 11). The radial veins are
the same in both wings, while in PLuteUa in the hindwing the first
2 radial veins are typically fused as M 1+M2 at the discal cell and
split near the termen (Fig. 15); both being separate in Orthoteliinae.
The wing venation among Glyphipteriginae genera is more and
more specialized in the smaller or more narrow-winged species,
while the larger species are less so (Fig. 13-14). Females of
Proditrix megaLynta (Meyrick) are somewhat brachypterous, with
shortened and pointed wings (Dugdale, 1987a), which is not evident
elsewhere in the Glyphipterigidae.

The RI hindwing spur vein connection to Sc is a very primitive
character in Lepidoptera. Evidently, an ancient character that has
been modified in most lepidopterans. One finds this still among
some homoneurous archaic moths and also in various isolated
genera among higher lepidopterans, as in Tineidae (Ardiosteres from
Australia), Psychidae (Homera from Australia, Thyridopteryx from
the New World, PseudarbeLa from Southeast Asia, and many
others), many Pyralidae, Urodidae (Urodus from the New World),
many Zygaenidae, Ratardidae (Ratarda from Southeast Asia), and
Lasiocampidae (Heteropacha from the USA). Otherwise, besides
those groups with reduced venation, instead of a mid-wing Rl spur
vein some other lepidopterans have retained a basal connection or
part of the radius is merged with the Sc vein, as in Prodoxidae
(Tegeticula from North America), Cecidosidae (Cecidoses from
Argentina), Oecophoridae (Thyrocopa from Hawaii), many Gelechii
dae, Attevidae (Atteva from the New World), Thyrididae (Thyris
from Europe), many Pyralidae, Somabrachyidae (Somabrachys from
North Africa), Megalopygidae (MegaLopyge from the New World),
many Tortricidae, many Geometridae, many Papilionidae, many
Drepanidae, Bombycidae (Bombyx from Asia), and other Bombycoi
dea, as well as most Noctuoidea.

Genitalia characters of the Proditrix complex are not distinctive
in being either Plutellidae or Glyphipterigidae, and certainly can be
included in Orthoteliinae without any problem based on genitalia.
Even the so-called pleural lobes in males, thought to be an apomor-



March / June 2003 No. 1-2

phic'character for Yponomeutoidea (Kyrki, 1984), are also found in
some Pyralidae (Heppner, 1998), although it remains unknown
whether these are independently derived in the latter family.

Among Glyphipterigidae in general, the European Orthotelia
sparganella (Thunberg) is a large species (18-28mm in wingspan)
and is very different in appearance from most sedge moths (Kyrki
and Itlimies, 1986). However, the very large New Zealand species,
Proditrix megalynta (29-38mm), is rather similar in superficial
appearance to Orthotelia. The genus Sericostola (ca. 34mm), with
two species from Colombia and Costa Rica, includes the largest
known sedge moths from the New World in the subfamily Glyphip
teriginae (Heppner, 1990), although the Neotropical genus Cotaena
has very heavy-bodied, colorful species that average about 26mm in
wingspan (in prep. c), and an undescribed sedge moth (genus
uncertain) from Venezuela is about 22mm in wingspan. The largest
species in Europe is Glyphipterix loricatella (Treitschke), with a
wing expanse of 17-21 mm (Diakonoff, 1986; Kun and Szab6ky,
2000). Lepidotarphius perornatella (Walker), an exceedingly
colorful orange and green species from China and Japan (probably
introduced to Taiwan with its garden hostplant), averages 13-19mm.
and is the largest sedge moth from East Asia (Arita and Heppner,
1992; Diakonoff, 1986; Kodama, 1961).

The newly transferred New Zealand species in Orthoteliinae now
are among the largest of all sedge moths, with Proditrix species
being among the largest known: P. megalynta at 29-38mm in
wingspan and P. tetragona (Hudson) at 44-55mm wingspan
(Dugdale, 1987a). The latter species was described by Hudson
(1918) and is one of the largest microlepidopterans in New Zealand
outside of the Hepialidae. Its long-thought sister species, Titanomis
sisyrota, is likewise a rare higher altitude (ca. 1000m) moth, known
only by a few specmens, and the females are up to 65mm in
wingspan, making it the largest known glyphipterigid. The new
species from Tasmania, Proditrix nielseni, is about the same size,
at about 64mm in wingspan (McQuillan, 2003).

Most typical sedge moths, mainly in the genus Glyphipterix,
average only about 8-10mm in wingspan (Diakonoff, 1986;
Heppner, 1982a, 1985a, in prep.). Among the smallest species are
Diploschizia minimella Heppner, from Florida (ca. 4.5-6mm) (Hepp
ner, 1981 b, 1985a), and the Taiwan species Glyphipterix tona Arita
& Heppner (ca. 5-6mm) (Arita and Heppner, 1992).

LARVAL CHARACTERS
The primitive condition in the larvae appears to be 3 lateral (L

group) setae on the prothorax, as in Ochsenheimeriidae: this is 2 in
Orthotelia, 3 in Proditrix, and 2 in other Glyphipterigidae where
larvae are known. One New Zealand species of Glyphipterix,
however, also has 3 L-group prothoracic setae, according to Dugdale
(l987b). Plutellidae have 3 lateral prothoracic setae, but a few have
only 2 (Praydinae). The bisetose L-group configuration has been
thought typical for Glyphipterigidae, but the New Zealand species
noted by Dugdale (1987b) as having a vestigial 3rd seta is a key
indication that more species in the family may have this character
state. We know at most 5% of the species of Glyphipterigidae
biologically, and far fewer where the larvae have been described,
and most of these are from. the Holarctic region, not the tropics
where more of the stranger species occur, like Sericostola in South
America. Thus, having 3 prothoracic L-group setae is likely the
ancestral larval state, as evidenced also in the Proditrix complex of
Orthoteliinae from New Zealand. Unfortunately, as is often the case
hindering phylogenetic analyses among the more obscure lepidopter-
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ans in the world, the larvae of Titanomis remain unknown. Previ
ously, we only had detailed larval chaetotaxy for Orthotelia and
some Glyphipteriginae (Heppner, 1981b, 1985a. 1987; Kodama,
1961; Kyrki and IUimies. 1986; Moriuti, 1977; Werner, 1958).

Head chaetotaxy among the New Zealand species conform well
to Orthotelia (Fig. 17-18), while Glyphipterix have the setae more
varied (Fig. 19-20). However, few species have the larvae known or
described, so overall generalities for the family still remain
speculative to some extent.

The prolegs are distinctively elongated in most Plutellidae
(reduced in Praydinae), but they are short in Ochsenheimeriidae and
Glyphipterigidae, as also in the Proditrix group of genera. The
crochets are uniserial but vary in their configuration: a penellipse in
most Glyphipterigidac, likewise in Proditrix but slightly more
circular in some species, yet transverse bands in Orthotelia. Ochsen
heimeriidae also have transverse bands but a reduced form with a
single row of crochets. Plutellidae have crochets in uniserial circles.

Spiracles on abdominal segment 8 are normal (subequal in size)
in Ochsenheimeriidae (Fig. 22) and Plutellidae (Fig. 26). Spiracles
are distinctly enlarged in Glyphipterigidae (sometimes only slightly
enlarged in some Glyphipterigidae but often very much so and
protruded), and the segment 8 spiracles are also shifted somewhat
dorso-Iaterally compared to where the other abdominal segment
spiracles are on each abdominal segment (Fig. 23-25) (common to
many lepidopteran larvae but more pronounced in Glyphipterigidae).
The Proditrix group of genera likewise have these apomorphic
larval characters. It should be noted that enlarged A8 spiracles are
found in various other families of Lepidoptera. However, at least
among Yponomeutoidea, this feature is more typical of Glyphipteri
gidae than for the other yponomeutoid families.

The anal dorsal shield of the larvae is usually well-developed and
distinctively shaped in all groups mentioned (Fig. 28-33), while
reduced in Plutellidae (Fig. 34). Another useful character for
distinguishing Glyphipterigidae from Plutellidae, and one that
likewise places the Proditrix-complex in Glyphipterigidae, is on the
9lh abdominal segment, where in Plutellidae (Fig. 34) the Dl and D2
setae are close together and on merged pinacula, whereas in
Glyphipterigidae (Fig. 28-33) they are more separate and on distinct
pinacula. Spatulate setae. as in Proditrix on the 9th abdominal
segment (Fig. 24, 29-30) are also known in larvae of the
glyphipterigine genus Lepidotarphius (Fig. 25) and likely other
genera once more of them are known biologically. In the Tasmanian
species, P. nielseni, these spatulate setae are missing, however.

Larval feeding is typically as leaf skeletonizers in Plutellidae, as
in the well-known diamondback moth, Plutella xylostella (Linnae
us), but most Glyphipterigidae are stem borers or borers in seeds,
sometimes as leafminers. The Proditrix group of genera all are stem
borers as far as is known, as are also Orthotelia and Ochsen
heimeriidae (start as leafminers and then become stem borers). The
Tasmanian P. nielseni has somewhat modified feeding, in preferring
the crown area of leaf buds and then into the leafaxils of the giant
leaves of the pandanus-like host it uses. The feeding behavior of
stem boring, and the concommitant larval modifications, are
particularly striking in not being known in Plutellidae, where the
few borers that are known feed only in flower heads (Praydinae).
Some works erroneously place Praydinae in Yponomeutidae, instead
of Plutellidae (Heppner, 1998, in prep.).

The Proditrix complex of species feed on tussock grasses (Chion
ochloa spp.; Gramineae) in New Zealand (Dugdale, I987a), or other
plants with water-holding leaves (the sedges Carex sp. and Gahniae
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Fig. 27-34. Posterior ends of larvae, segments 8-10 (dorsal view) (Glyphipterigidae except as noted): 27) Ochsenheill/eria (Ochsenheimeriidae). Europe (after Davis.

1975). 28) Orthotelia (Orthoteliinae), Europe (drawn after Kyrki and Itamies. 1986). 29) Proditrix tetraWil/a (Orthoteliinae). New Zealand (after Dugdale. 1987a).
30) Proditrix megalynta (Orthoteliinae), New Zealand (after Dugdale, 1987a). 31) Glyphipterix sell/if/a\'alla (Glyphipteriginae). Japan (after Moriuti. 1960). 32)

Glyphipterix scirpi (Glyphipteriginae), Thailand (after Arita, 1995). 33) Diploschizia habecki Heppncr (Glyphipleriginae). USA (after Heppncr. 1981). 34) PILI tel/a
xylostel/a (Plutellidae), Europe (after Moriuti, 1977). Fig. 32 and 34 with stylized setac as drawn: Fig. 27 and 31-:l4 with stylized segmental forms as drawn.

setifolia, in Cyperaceae, the lilies Astelia cockaynei and Collvsperm
urn hastatum in Liliaceae, and Freycinetia banksii in Pandanaceae).
The Tasmanian species feeds on foliage of a small pandanus-like
tree, Richea pandanifolia (Epacridaceae), which is an ericaceous
related (Ericales) dicot plant (Dugdale, 1987a; McQuillan, 2003).
Some other glyphipterigids around the world also feed on various
dicot plants, although most are on sedges and rushes, or grasses.
The use of mostly tussock grasses, or other monocots, as hostplants,
however, conforms to the hosts of typical New Zealand glyphipteri
gid moths (genus Glyphipterix), which in New Zealand are called
tussock moths, or cocksfoot moths, rather than sedge moths. At least
some of the species do enough feeding on pasture and range grasses
in New Zealand to be considered pests (White, 2002). Hudson
(1928) presented most of the known biologies for the species, later
elaborated on by Dugdale (1987a) for some of them.

PUPAL CHARACTERS

All genera discussed lack dorsal pupal spines, as is typical for
Yponomeutoidea. The large pupae of Orthotelia and Proditrix do
have some abdominal ridges (Fig. 35-36), both dorsaily and laterally
and even ventrally, but not spines as in Tortricidae and other
primitive Microlepidoptera. However, all have the spiracles raised
out from the pupal body, even in Plutellidae, but they are reduced
in Orthoteliinae and Ochsenheimeriidae (Fig. 35-41). Some Ypono-

meutidac have this feature of the spiracles even more pronounced.
The few Glyphipteriginae pupae known show advanced charac

ters, such as having the labial palpi exposed away from the labrum
(Fig. 37-39), while in Orthoteliinae (Fig. 35) as also in Plutellidae
(Fig. 40-41), the labial palpi touch the labrum, but the configuration
among the more primitive Glyphipteriginae (e.g.. the genera
CarmentinCl and CataenCl, among others) is not known.

The cocoons in Glyphipterigidae and Plutellidae have rather
distinctive filigreed or mesh-work form in an elongated shape. These
cocoons are rather delicate si Iken construction in most sedge moths.
but in some genera. like the Neotropical Cotaena, the large cocoons
are very strongly constructod, yet with an open mesh-work form
nonetheless. The only other families that also have such cocoons
among the Microlepidoptera are Urodidae. in Sesioidea, and Lacturi
dae, in Zygaenoidea (some Saturniidae, for example, make unusual
filigreed cocoons. among the macro moths). There also are some
similar cocoon examples among Acrolepiidac and in the tineoid
family Schreckensteiniidae. In Ochsenheimeriidae, the cocoon is a
simple silken case but few of the species are known biologically. In
the New Zealand Proditrix complex, the cocoon is a flattened silken
case, open at both ends as small slits in the webbing. The cocoon
of OrthoteliCl is a simple form within the host stem, with an external
silken flap over a pre-constructed emergence hole.

Fig. 22-26. Larval chaetotaxy (Glyphipterigidae except as noted): 22) Ochsenheill/eria (Ochsenheimeriidae), Europe (after Davis. 1975).23) Orthotelia (Or1hoteliinae).
. Europe (after Kyrki and Ittimies, 1986). 24) Proditrix tetragolla (Or1hoteliinae), New Zealand (after Dugdale. 1987a). 25) LepidotarphiLis perol'l/alella (Walker)

(Glyphipteriginae), Japan (after Kodama, 1961). 26) PILItella xylostel/a (Plutellidae), Europe (after Moriuti. 1977). Fig. 26 with stylized setae as drawn.
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Fig. 35-41. Pupae (Glyphipterigidae except as noted): 35) Orthotelia (Ortholeliinae), Europe (after Kyrki and Ittimies. 1986) (a, ventral view: b, lateral; c, dorsal).
36) Proditrix gahniae (Orthoteliinae), New Zealand (after Dugdale, 1987a) (a, cremaster detail). 37) Glyphipterix semijlavana (Glyphipteriginae). Japan (after Moriuli,
1960) (a, ventral; b, dorsal). 38) Glyphipterix scirpi (Glyphipteriginae), Thailand (after Arita, 1995) (a, ventral; b. dorsal). 39) Diploschizia habecki (Glyphipleriginae),
USA (after Heppner, 1981) (a, ventral; b, dorsal). 40) Plutella xylostella (Plutellidae), Europe (after Moriuli, 1977) (ventra-lateral view). 41) Caunaca sera (Meyrick)
(Plutellidae), New Zealand (after Moriuti, 1977) (ventral view).

CONCLUSIONS

As noted above, the range of characters demonstrates that the
New Zealand group of genera that Dugdale (l987a) thought to be
very odd Plutellidae (or Yponomeutidae), are in fact primitive
Glyphipterigidae and conform well to the European subfamily

Orthoteliinae, previously a monobasic group with a single odd
genus. The south temperate genera related to Proditrix, as noted
earlier, could be placed in Plutellidae on adult characters, since
superficially they look like odd and very large plutellids, but the
wealth of characters of the immature stages and the feeding habits
clearly show the relationships to orthoteliine Glyphipterigidae. Thus,
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they represent the first. Southern Hemisphere members of this
unusual subfamily, rather than being odd Plutellidae as noted by
Dugdale (1987a).

The addition of so many New Zealand species to Orthoteliinae,
plus one from Tasmania, is highly significant for the world
phylogeny of Glyphipterigidae and Yponomeutoidea, demonstrating
that there was a larger ancient fauna of this progenitor group than
first thought, and with possibly their last remnants are most
prevalent in the isolated faunal refugium that is New Zealand, as
also Tasmania, rather than in Europe. The plate showing adults (Fig.
1-9) illustrates most of the New Zealand Proditrix complex of
species; others are illustrated in Dugdale (1987a) and Hudson
(1928).

No species related to the Proditrix complex are thus far known
for Australia, other than the single species from Tasmania (Dugdale
(l987a; McQuillan, 2003), but more may be found in such places
as New Caledonia, or even in the high mountains of New Guinea.
One can speculate that perhaps more Orthoteliinae also await
discovery in remote regions of the Himalayas, in Nepal or south
western China. None are known from the Himalayan-originating
fauna of the high mountains of Taiwan. Survey studies over the past
25 years, as in Nepal and Borneo, have all concentrated on macro
moths, so the Microlepidoptera are still relatively unknown for these
areas. Thus far, none have been discovered in austral South America
(Heppner, in prep. b). The status of some of the other New Zealand
Plutellidae need to be re-examined to be certain they are all true
Plutellidae, or possibly also members of Orthoteliinae in Glyph
ipterigidae, or even Glyphipteriginae.

Other Glyphipterigidae may also still remain hidden among the
conglomeration of genera and odd species already described in
Yponomeutidae and Plutellidae today in most regions of the world.
One need only look among the genera and species illustrated by
Clarke (1955) of Meyrick types at the Natural History Museum
(BMNH), London, to see what appear to be misplaced genera and
species, and with some belonging in such families as Lacturidae and
Urodidae, but a few even likely candidates for Gelechioidea, and
still a few that may also belong in Glyphipterigidae. As noted
earlier, my original generic study of what Meyrick had placed in
Glyphipterigidae (Heppner, 1977) only treated genera and what
species they then included. Thus, Plutellidae and Yponomeutidae
were not systematically studied at that time to find odd species or
genera that should be in Glyphipterigidae or other families. Even so,
since then a few others have been identified and culled out of
Yponomeutidae, as for example my placement of Sericostola to
Glyphipterigidae (Heppner, 1990) and the transfer of the genus

Telosphrantis to Choreutidae (Heppner, 1985b). Suffice it to say,
that all Yponomeutidae and Plutellidae taxa throughout the world
require re-checking to verify their family placement, other than
those, of course, that are clearly typical for the families such as the
type-genera for each family. The significant finding that the odd
Proditrix-complex, thought to be Plutellidae, is actually part of
orthoteliine Glyphipterigidae, demonstrates what may be hidden
among all the other odd tropical genera of Yponomeutidae and

Plutellidae, and which have important implications on the evolution
of the group that should spur on such searches by other interested

researchers.
New Zealand harbors an exceedingly rich fauna of Glyphipterigi

dae, given the size of its landmass, with some 47 species now
. identified in the family, although most are in the worldwide genus

Glyphipterix (33 sp. in New Zealand). Likewise, Tasmania has about
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7 endemic Glyphipterix species (Heppner, 1982a) for its small size,
plus the single species of Proditrix. Both of these south temperate
regions could reasonably have even more species of Glyphipterig
idae, once more intensively investigated for the less-collected day
flying moths. This compares with Taiwan, which is more tropical
yet has a sedge moth fauna of only 29 species (Arita and Heppner,
1992). Austral South America, previously without any recorded
species of Glyphipterigidae, has about 16 species awaiting descrip
tion (Heppner, in prep. b), the species about equally divided
between Chile and Argentina: these are all typical sedge moths in
Glyphipteriginae, and no Orthoteliinae have thus far been discov
ered. The entire continental region of North America, north of
Mexico, has only 44 species (Heppner, 1981, 1985a, 1997a,b). All
regions of the world need to be investigated more to determine if
any further Orthoteliinae are hidden among odd Plutellidae that have
not been studied much, as already noted, particularly in Africa,
Asia, and possibly even in South America (especially austral South
America and in the Andes).

With the presence of at least one New Zealand species in the
main glyphipterigid genus Glyphipterix having 3 lateral prothoracic
setae in the larvae (Dugdale, 1987b), and this being the character
state in the Proditrix complex, one can see that New Zealand
harbors an ancient refugium for the family where many Orthotelii
nae are present as a relictual group from the lineage to Glyphipterig
inae. Elsewhere, only the single European species of Orthotelia
remains of this ancient group of species. The isolated southern land
of New Zealand is well known as a Gondwanaland distribution
refugium for other ancient groups of plants and animals, as are
Tasmania, Australia, South Africa, and Chile, all likely places to
search for more Orthoteliinae species, possibly hidden among
unstudied Plutellidae genera there, or awaiting discovery.

My view is that there is an evolutionary relationship from·
ancestral Ochsenheimeriidae to the primitive Glyphipterigidae,
which is now more evident in this enlarged Orthoteliinae subfamily,
as evident in the larval and other characters outlined above. Plutelli
dae are likely developments from Orthoteliinae ancestors, as are the
Glyphipteriginae. One would say that Ochsenheimeriidae and
Glyphipterigidae are sister groups in cladistic tenns, possibly with
this combination being a sister group to Plutellidae and higher
Yponomeutoidea. Cladologists may find this paraphyletic, but in a
phylogenetic classification (rather than a cladification) this can

occur.
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ADDITIONS TO THE
BIBLIOGRAPHY OF BUTTERFLIES,

IN THE ATLAS OF NEOTROPICAL LEPIDOPTERA
No. VI. COMPRISING MOSTLY WORKS PUBLISHED IN 2001

GERARDO LAMAS

Museo Nacional de Historia Natural, Aptdo. 14-0434. Lima, Peru

The fifth set of Additions to the annotated Bibliography of
Butterflies (Lamas, Robbins, and Field, 1995) in the series Atlas of
Neotropical Lepidoptera, Vol. 124, was published recently (Lamas,
2002, Lepidoptera News 2002(1/2): 49-64). The 316 additional
references included herein comprise mostly works published in 2001,
such as were recorded until December 31st, 2002.

Olaf Mielke, Claus Rasmussen, Julian Salazar, Andres Angulo.
Alessandro Minelli. Keith Willmott, Angel Viloria and Alfredo
Ugarte were particularly helpful in providing data on publications
omitted previously, and I am most grateful for their kind interest and
assistance.

Abad, Reynaldo G.
2001. See Howard, F. W. & R. G. Abad, 2001.

Acuna, Gaston
[1997]. Rumbo a la Amazonia. Relato de la expedicion cient£fica

chilena encabezada pOl' el gran naturalista Luis Peiia Guz/1uin.
enero a julio 1965. [Santiago de Chile], Colorama S.A. 246 pp.,
figs. [general; Peru, Ecuador]

AdalIa, C. B.
1990. See Singh, S. R. et aI., 1990.

Adams, Michael Jan
2001. See Viloria, A. L. et aI., 2001.

Ahrenholz, David Henry
2001. A contribution to riodinid systematics (Lepidoptera: Riodini

dae), by Jason P. W. Hall with Keith R. Willmott & Donald 1.
Harvey, contributors. 1998.- A revision of the genus Theope, its
systematics and biology (Lepidoptera: Riodinidae:
Nymphidiini), by Jason P. W. Hall. 1999. Journal of the
Lepidopterists' Society 55(1): 44 (21 December) [book reviews]

Alayo, Pastor
1995. Las mariposas de Cuba, pp. 186-205, 25 figs. In: POI' los

Caminos de la Edad de Oro. Tomo lll. La Habana, Editorial
Gente Nueva (May) [general]

1997. Las mariposas de Cuba. La Habana, Editorial Gente Nueva. 53
pp., 21 figs. (September) [general]

Almeida, Gisele Luziane de
2001. See Duarte, M. et aI., 2001.

Altizer, Sonia M.
2001. Migratory behaviour and host-parasite co-evolution in natural

populations of Monarch butterflies infected with a protozoan
parasite. Evolutionary Ecology Research 3(5): 611-632, 4 figs.,
9 tabs. (July) [Danaus plexippus (Linnaeus); Mexico]

Alves, Sergio Batista, Solange Aparecida Vieira and Evoneo Berti,
Filho

1994. Ocorrencia de Paecilomyces spp. no Brasil. Revista de Agricul
tura (Piracicaba) 69(1): 113-115, 1 tab. [Brassolis sophorae
(Linnaeus), Chlosyne lacinia (Geyer); pathogens]

Andrade, Miguel Gonzalo
2001. See Tobar, D. et aI., 2001.

Andrade, Pablo
2000. See Jiggins, C. D. et aI., 2000.

Andresen, Jack, Michael Ferguson, Eugene J. Gerberg, Lear Grim-

mer, Laurence Hull, Paul Jacques, Andrea Rhodes, Nancy
Sefton, and Jim Wood

1976. A guide to the natural history of the Cayman Islands. Cayman
Islands Conservation Association. 80 pp.. figs. [general; host
plants]

Appel, Arthur G.
2001. See Mazer. C. L. & A. G. Appel. 2001.

Araujo, Alexandre Fernandes Bamberg de, Denise Cristina Feneira,
and Eliane Aparecida Silva

1987. Borboletas da mata do Carrinho. Uberaba. Minas Gerais. Anais
dos Semindrios de Ciencias FlUBE (Uberaba) 1: 55-76.4 figs.,
2 tabs. [general; ecology; mimicry; Brazil]

Araujo, J030 M. de
1996. See Neves, L. L. de M. et aI., 1996.

Austin, George T., and Philip J. DeVries
2001. New Hesperiidae (Lepidoptera) from Costa Rica. Milwaukee

Public Museum Contributions in Biology and Geology 96: 1-8.
3 figs. (29 October) [Cyclosemia caerulea, Neochlodes (new
genus) maculosus]

Austin, George T., and Andrew D. Warren
200 I. Taxonomic notes on .some Neotropical skippers (Lepidoptera:

Hesperiidae): Pyrgus. Heliopyrgus, and Heliopetes (Pyrginae).
Dugesiana 8(1): 1-13, 27 figs.

Bailey, Audette J. A.
1993. See Garraway, E. & A. J. A. Bailey, 1993.
1994. The Blue Swallowtail and other butterflies in Rozelle. Jamaica

Naturalist 4: 7-9, 10 figs. (December) [general; host plants;
behavior; Jamaica]

Balcazar, Manuel A.
1999. See Beutelspacher. C. R. & M. A. Balcazar. 1999.

Balint, Zsolt
1999. Lepkeszeti kutatouton a perui Andokban [On a trip studying

Lepidoptera in the Peruvian Andes]. Allattani Kozlemenyek 84:
87-101, 2 tabs. [In Hungarian] [general]

2001. Three new eumaeine species from the Andes (Lepidoptera:
Lycaenidae). Folia entomologica hungarica 62: 167-175.9 figs.
(31 December) [Penaincisalia perezi. P. lamasi, Podanotum
andrewneildi; Colombia, Venezuela. Ecuador, Peru]

Balint, Zsolt, and Dubi Benyamini
200 I. Taxonomic notes. faunistics and species descriptions of the

austral South American polyommatine lycaenid genus Pseu
dolucia (Lepidoptera: Lycaenidae): the chilensis and collina
species groups. Annales historico-naturales Musei nationalis
hungarici 93: 107-149, 60 figs., 1 tab. (30 November) [new
species, P. oraria. P. ugartei, P. dubi; host plants; life histories;
behavior; Chile, Argentina]

Balint, Zsolt, Dubi Benyamini and Kurt Johnson
2001. Species descriptions and miscellaneous notes on the genus

Pseudolucia (Lepidoptera: Lycaenidae). Folia entomologica
hungarica 62: 151-165,35 figs. (31 December) [new species:
P. kechico. P. henyah. P. arauco; Chile]

Balint, Zsolt, Crispin S. Guppy, Norbert G. Kondla, Kurt Johnson
and Christopher J. Durden

2001. Plebeius Kluk. 1780 or Plebejus Kluk. 1802? (Lepidoptera:
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Lycaenidae). Folia entomologica hungarica 62: 177-184,7 figs.
(31 December) [Danaus. Heliconius. Nymphalis; nomenclature]

Balint, Zsolt, and Alfred Moser
2001. Notes on the genus ParaspicuLatus (Insecta: Lepidoptera:

Lycaenidae: Eumaeini) with a synopsis of the taxa occurring in
southern Brazil. Annalen der naturhistorischen Museum Wien
103(B): 249-262,25 figs. (December) [new species:-P. vossoro
ca, P. hannelore; Colombia, Peru, Bolivia, Paraguay]

Balint, Zsolt, and Janusz Wojtusiak
[200 I]a. Jagiello molinopampa gen. et sp. n. from Peru (Lepidoptera:

Lycaenidae). Annales historico-naturales Musei nationalis
hungarici 92: 183-191, 14 figs. ("2000", [after 12 January
2001])

2001 b. The genus Pons Johnson, 1992 (Lepidoptera: Lycaenidae:
Eumaeini). Genus 12(3): 373-383, 12 figs., 2 tabs. (30 Septem
ber) [general; taxonomy; distribution]

Barbosa, Luiz Claudio de A.
2000. See Paula, V. F. de et al.. 2000.
2001. See Paula, V. F. de et aI., 2001.

Barish, Leo
1999. Mysteries of a butterfly wing. Microscope (Chicago) 47(2): 79

92, 36 figs. [Morpho]
Barnett, Adrian

2000. Copy your neighbor. New Scientist 167(2255): 34-37. figs. (9
September) [lthomiinae; mimicry; Ecuador]

Barros-Bellanda, Helen Christina Habenchus, and Fernando Sergio
Zucoloto

2001. Influence of chorion ingestion on the performance of Ascia
monuste and its association with cannibalism. Ecological
Entomology 26(6): 557-561, 4 tabs. (December) [host plant;
Brazil]

Barth, Rudolf
1962. Aspectos zoogeognificos do Brasil. Revista brasileira de

Geografia 24: 79-104, 15 figs. (January-March) [general]
1980. Considerayoes gerais e especificas 'sobre as glandulas cutaneas

sexuais dos lepidopteras [sic]. Memorias do Instituto Oswaldo
Cruz 75(3/4): 129-140, 6 figs. (July-December) [general;
morphology]

Bastos, Cristina Schetino
1996. See Neves, L. L. de M. et aI., 1996.

Belicek, Joseph
2001. See Nylin, S. et aI., 2001.

Beletsky, Les
2001. See Pearson, D. L. & L. Beletsky, 2001.

Bentancourt, Carlos M., and Iris B. Scatoni
1996. Lepidopteros de importancia economica. Reconocimiento,

biologia y daiios de las plagas agricoLas y forestales. Montevi
deo, Editorial Hemisferio Sur. Vol. 2. [x] + 130 pp., 70 figs., 15
tabs. [general; host plants; Uruguay]

Bercellini, N., and L. Malacalza
1994. Plagas y depredadores en soja en el noroeste de la provincia de

Buenos Aires (Arg.). Turrialba 44(4): 244-254, 3 figs (October
December) [Colias lesbia (Fabricius); host plant]

Benyamini, Dubi
2001a. See Balint, Z. & D. Benyamini, 2001.
2001b. See Balint, Z., D. Benyamini et aI., 2001.

Berti, Evoneo, Filho
1994. See Alves, S. B. et aI., 1994.

Beutelspacher, Carlos Rommel, and Manuel A. Balcazar
1999. Lepidoptera, pp. 83-98. In: Deloya, A. & 1. E. Valenzuela

(Eds.), Catalogo de insectos y acaros plaga de los cultivos
agrfcolas de Mexico. Publicaciones especiales. Sociedad
mexicana de Entomologia I: xii + 174 pp., I map [general; host
plants]

Bizuet, Y., Moises Armando Luis and Jorge Enrique Llorente
2001. Mariposas del Parque Nacional EI Chico, Hidalgo y sus

relaciones biogeograficas con cinco zonas aledaiias al Valle de
Mexico, M~xico (Lepidoptera: Papilionoidea). Shilap 29(114):
145-159,4 figs., 2 tabs. (30 June) [general]

Bollino, Maurizio
2001a. See Vitale, F. & M. Bollino, 2001a.
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2001b. See Vitale, F. & M. Bollino, 2001b.
200le. See Vitale, F. & M. Bollino, 2001e.

Bollino, Maurizio, and Giovanni Onore
2001. Mariposas del Ecuador. Vol. lOa. Familia: Papilionidae.

Publicacion especial. Museo de Zoologfa. Pontificia Univer
sidad cat6lica del Ecuador 4: i-ix, 1-179, 228 figs. (June)
[general; distribution; host plants]

Bollino, Maurizio, and Julian' Adolfo Salazar
200 I. Una nuova sottospecie colombiana del genere Parides (Lepi

doptera: Papilionidae). Lambillionea 101(4)(2): 641-645,4 figs.
(December) [Po anchises nilseni; ecology; behavior]

Boren, Sarah
1997. See Lovejoy, T. E. et aI.. 1997.

Borkin, Susan Sullivan
200 I. Four wings and a prayer: Caught in the mystery of the Monarch

Butterfly, by Sue Halpern. 200 I. News of the Lepidopterists'
Society 43(4): 106-107, I fig. (I December) [Danaus plexippus
(Linnaeus); Mexico; book review]

Boyd, Brian
1999. See Johnson, K. & B. Boyd, 1999.

Brabant, Ronald
2000. See Maes, 1.-M. & R. Brabant, 2000.
2001. [A note]. Lambillionea 101(1)(2): 129 (March) [general; Costa

Rica]
Brabant, Ronald, and Jean-Michel Maes

2001. Une nouvelle espece de Pteronymia Butler & Druce, 1872 pour
Ie Nicaragua (Lepidoptera, lthomiidae). Lambillionea 101 (1 )(2):
135-138, 2 figs., I tab. (March) [Po cotytto (Guerin-Meneville),
P. artena artena (Hewitson), P. simplex schausi Fox, P.
alcmena (Godman &.Salvin)]

Brevignon, Christian
2001a. Le genre Chlorostrymon Clench, 1961 en Guadeloupe (Lepi

doptera, Lycaenidae, Theclinae). Lambillionea 101(4)(1): 561
566, 15 figs., I tab., 1 map (December) [general; morphology;
taxonomy; behavior]

200 lb. Marpesia petreus (Cramer, 1776) dans les Petites Antilles
(Lepidoptera, Nymphalidae, Biblidinae). Lambillionea 101
(4)(1): 574-578, 21 figs. (December) [new subspecies: M. p.
damicorum; egg, larva, pupa, imago; host plant; behavior;
morphology]

Briscoe, Adriana D.
2001. See Hsu, R. et aI.. 2001.

Brock, James P.
1990. Origins and phylogeny of butterflies, pp. 209-233, 5 figs. In:

Kudrna, O. (Ed.), Butterflies ofEurope. Volume 2. Introduction
to Lepidopterology. Wiesbaden, AULA-Verlag. [general]

Brower, Lincoln Pierson
1972. Misleading butterfly fiction. BioScience 27(3): 212. [Danaus

plexippus (Linnaeus); ecology; Mexico; book review]
2001. Canary in the cornfield: the Monarch and the Bt corn contro

versy. Orion 20(2): 32-41, figs. [Danaus plexippus (Linnaeus);
conservation; Mexico.]

Brown, John Wesley
200 I. Presidential address 2000: Nomenclatural nonsense - flying in

the face of a farcical code. Journal of the Lepidopterists'
Society 55(1): 1-7,7 figs., 4 tabs. (21 December) [general]

Brown, Keith Spalding, Jr.
2001. See Freitas, A. V. L. & K. S. Brown, Jr., 2001.

Brown, Keith Spalding, Jr., and Andre Victor Lucci Freitas
[2001]. Atlantic forest buttertlies: Indicators for landscape conservation.

Biotropica 32(4b): 934-956, 3 figs., 7 tabs. ("2000". [March
200 I]) [general; Brazil]

Bruno, F.
1989. See Racheli, T. & F. Bruno, 1989.

Burger, Otto Wilhelm Heinrich
1897. Bericht Uber eine Reise durch Columbien und Venezuela.

Nachrichten von der koniglichen Gesellschaft der Wissen
schaften zu Gottingen (Mathematisch-physikalische Klasse)
1897(2): 104-147. [general]

Burger, Joanna, and Michael Gochfeld
2001. Smooth-billed ani (Crotophaga ani) predation on butterflies in
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Mato Grosso, Brazil: risk decreases with increased group size.
Behavioral Ecology and Sociobiology 49(6): 482-492, 5 figs.,
5 tabs. (3 May) [general]

Burmeister, Karl Hermann Konrad
1859. Physikalische Beschreibung der Gegend von Parana. Zeitschrift

fur allgemeine Erdkunde (Neue Folge) 6: 429-435. [general;
Argentina]

Burns, John McLauren
2001. Valeriana skipper: How its scientific name changed from

Thorybes valeriana to Codatractus mysie. American Butterflies
9(1): 36-37,4 figs. [Mexico]

Burns, John McLauren, and Daniel H. Janzen
2001. Biodiversity of pyrrhopygine skipper butterflies (Hesperiidae)

in the Area de Conservaci6n Guanacaste, Costa Rica. Journal
of the Lepidopterists' Society 55(1): 15-43, 28 figs., 2 tabs. (21
December) [general; host plants; parasitoids; ecology; taxon
omy]

Busoli, Antonio Carlos
1993. See Longhini, L. C. S. B. & A. C. Busoli, 1993.

Calafiori, M. H.
1988. See Pallazini, R. et aI., 1988.

Callaghan, Curtis John
2001a. New riodinids from the Central Brazilian plateau (Lepidoptera,

Riodinidae). Revista brasileira de Zoologia 18(3): 765-778, 45
figs. (30 September) [Euselasia thucydides truncata, Mesosemia
pardalis, Eurybia rubeolata planaltensis, Symmachia basilissa
paracatuensis, Thisbe rupestre, Audre drucei nordensis, A.
caracensis, Nymphidium caricae goiacensis; behavior; Argen
tina]

2001b. The genus Hypophylla Boisduval, 1836 (Riodinidae) with
descriptions of new taxa. Journal of the Lepidopterists' Society
54(4): 119-130, 60 figs. (10 December) [H. caldensis, H. idae;
behavior; Central America, Colombia, Ecuador]

Callaghan, Curtis John, and Alexandre Soares
2001. A review of the Cinericiiformes section of the genus Audre

Hemming and the description of a new subspecies (Riodinidae).
Revista brasileira de Zoologia 18(3): 755-763, 20 figs. (30
September) [A. guttata jaibensis; Argentina, Brazil, Uruguay]

Camargo, Amabllio J. A.
2001. See Diniz, I. R. et aI., 2001.

Cane, James H.
2000. See Roulston, T. H. & 1. H. Cane, 2000.

Cardona, Cesar, and Ashok K. Karel
1990. Key insects and other invertebrate pests ofbeans, pp. 157-191,

9 pIs., 1 fig., 2 tabs. In: Singh, S. R. (Ed.), Insect pests offood
legumes. Chichester, John Wiley & Sons. [Urbanus proteus
(Linnaeus); host plant]

Cardoso, Marcio Zikan
2001. Patterns of pollen collection and flower visitation by Heliconius

butterflies in southeastern Mexico. Journal of tropical Ecology
17(5): 763-768, 1 fig., 1 tab. (September) [general]

Carrera, Paola
2001. See Pinas, F. & P. Carrera, 2001.

Casagrande, Mirna Martins
2001a. See Duarte, M., M. M. Casagrande et aI., 2001.
2001b. See Paluch, M. et aI., 2001.
2001c. See Duarte, M., G. L. de Almeida et al., 2001.

Cassie, Brian
2001. Two very different butterfly books. American Butterflies 9(1):

40-41. [general; book review]
Castillo, Pedro Saul

2001. Evaluaci6n de las principales plagas del "mangle rojo" (Rhizo
phora mangle), "mangle salado" (Avicennia germinans) y
"mangle blanco" (Laguncularia racemosa) en Tumbes, Peru.
Revista peruana de Entomologia 42: 185-189 ([ 18 May])
[Pseudolycaena nellyae Lamas; host plant]

Castrillo, Geovany
1993. See Rhainds, M. et al., 1993.

Caterino, Michael S., Robert D. Reed, May M. Kuo, and Felix A. H.
Sperling

2001. A partitioned likelihood analysis of swallowtail butterfly
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phylogeny (Lepidoptera: Papilionidae). Systematic Biology
50(1): 106-127,5 figs., 4 tabs. (February) [general]

Cave, Ronald D., and Roberto J. Cordero
1999. Parasitoides de Leptophobia aripa (Lepidoptera: Pieridae) en

repollo y br6coli en Honduras. Ceiba 40(1): 51-55. 3 figs. (5
lune) [host plants]

Chang, Belinda S. W.
2001. See Hsu, R. et aI., 2001.

Cheverton, Mark R., and Chris D. Thomas
1982. Cambridge Butterfly Expedition to Central America. Panama

1979. Final Report. Cambridge, Authors. [2] + 105 pp., figs.,
tabs., graphs [general; ecology; biogeography; behavior]

Chinchilla, Carlos M.
1993. See Rhainds, M. et aI., 1993.

Cock, Matthew J. W.
2000. The skipper butterflies (Hesperiidae) of Trinidad. Part 10,

Pyrginae completed, genera groups F and G. Living World
1999-2000: 49-71,37 figs. (August) [general: life histories; host
plants]

2001. Notes on butterflies seen or collected on a short visit to Nevis,
W.I., including the life history of Epargyreus zestos Geyer
(Hesperiidae). Living World 2001: 27-36,21 figs. [general; egg,
larva, pupa; host plants]

Coe, Rebecca L.
2001. See liggins, C. D., R. E. Naisbit et aI., 2001.

Cole, Stuart
2001. A visit to the Arima valley, Trinidad. Bulletin of the amateur

Entomologists' Society 60(438): 180-183 (October) [general]
Colette, Sidonie-Gabrielle [1873-1954]

1936. Splendeur des papillons. Paris. Librairie PIon. 12 pp., 12 pis.
[general; distributionl

Cordero, Roberto J.
1999. See Cave, R. D. & R. l. Cordero, 1999.

Constantino, Luis Miguel
1996. Ciclos de vida y plantas hospederas de Iepid6pteros diurnos con

potencial econ6mico en condiciones de colinas bajas del Choc6
biogeognifico, pp. 75-86, 1 tab. In: Memorias. II Seminario.
Investigaci6n y Manejo de Fauna para la Construcci6n de
Sistemas Sostenibles. Cali. [general; Colombia]

2001a. See Willmott, K. R. et al.. 2001.
2001b. See Salazar, 1. A. & L. M. Constantino, 2001a.
2001c. See Salazar, l. A. & L. M. Constantino, 2001b.

Corrales, Jorge F.
1999. Mariposas comunes. Area de Conservaci6n Tempisque. Costa

Rica. Heredia, Instituto Nacional de Biodiversidad. 116 pp.,
figs., 1 map (December) [general; host plants; behavior]

Correa, Claudine A., Bruno E. Irgang and Gilson Rudinei Pires
Moreira

2001. Estrutura floral das angiospermas usadas por Heliconius erato
phyllis (Lepidoptera, Nymphalidae) no Rio Grande do SuI,
Brasil. lheringia (Zoologia) 90: 71-84, 42 figs., 2 tabs. (25
May) [ecology; behavior]

Corseuil, Elio
2001. See Teston, l. A. & E. Corseuil, 2001.

Cortes, Raul Eduardo
1979. Introducci6n de nuevas plagas de los cultivos. Idesia (Arica) 5:

299-308 (June) [Pieris brassicae (Linnaeus); host plant; Chile]
Cueva, Eduardo .

2000. See liggins, C. D. et aI., 2000.
Cunningham, Jack

2001. See Mann, D. l. & l. Cunningham, 2001.
D'Abrera, Bernard Laurence

2001. The Concise Atlas of Butterflies of the World. Melbourne. Hill
House Publications. 353 pp., 150 pIs., figs. [general; new
genera: Annamaria D'Abrera & Balint, Lucilda D'Abrera &
Balint, Balintus D'Abrera, Salazaria D'Abrera & Balint,
Riojana D'Abrera & BAlint, Gulliveria D'Abrera & Balint,
Pedusa D'Abrera, Chopinia D'Abrera]

Darling, Chris
2000. See Williamson, M. & C. Darling, 2000.

De Candido, Robert
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2001. See Johnson, K. & R. De Candido, 2001.
Deloya, Aristeo Cuauhtemoc

1992. See Hernandez-Baz, F. & A. C. Deloya, 1992.
Demuner, Antonio J.

2000. See Paula, V. F. de et aI., 2000.
Descimon, Henri

1985. Observations botaniques en Amerique tropicale. Bulletin de
l'Association des Pares botaniques de France 8: 11-22,8 figs.,
2 maps [general; Venezuela, Ecuador]

1986. Observations botaniques en Amerique tropicale. Au perou.
Bulletin de I'Association des Pares botaniques de France 9: 11
26, 1 map [general]

DeVries, Philip James
2000. Butterflies, pp. 559-573, 5 figs., 5 tabs. In: Levin, S. A. (Ed.),

Encyclopedia of Biodiversity. London, Academic Press. I.
([October])[general]

2001a. See Penz, C. M. & P. J. DeVries, 2001.
2001b. See Austin, G. T. & P. J. DeVries, 2001.

DeVries, Philip James, and Thomas R. Walla
2001. Species diversity and community structure in Neotropical fruit

feeding butterflies. Biological Journal of the Linnean Society
74(1): 1-15,5 figs., 7 tabs. (I September) [general; Ecuador]

Di Mare, Rocco Alfredo
2001. See Schwartz, G. & R. A. Di Mare, 2001.

Diniz, Ivone Resende, Helena Castanheira Morais, and AmabHio J, A.
Camargo

2001. Host plants of lepidopterous caterpillars in the cerrado of the
Distrito Federal, Brazil. Revista brasileira de Entomologia
45(2): 107-122,2 tabs. (31 August) [general]

Dixon, Sarah
2000. See Jiggins, C. D. et aI., 2000.

[Donovan, Edward]
1813. Papilio, pp. [186]-[213]. In: Rees, A., The New Cyclopaedia; or

Universal Dictionary ofArts, Sciences, and Literature: Formed
upon a more enlarged plan ofarrangement than the dictionary
of Mr. Chambers; comprehending the various articles of that
work, with additions and improvements; together with the new
subjects of biography, geography, and history; and adapted to
the present state of literature and science. London, Longman,
Hurst, Rees, Orme, and Brown. 26(1): ([27 November]) [one
plate on Papilio appeared in vol. 2(2), [7 April] 1803] [general]

Duarte, Jose Araujo, Jr., Francisco de Assis da Silva Roberto, Bruno
Rodrigo Fran~a, and Bruno Maggi

2001. Levantamento preliminar dos Lepidoptera (Papilionoidea e
Hesperioidea) do Parque Estadual Dunas, Natal, Rio Grande do
Norte, Brasil. Entomologia y Vectores 8(3): 365-369 (July
September) [general]

Duarte, Marcelo
2001. See Rocha, C. F. D. da & M. Duarte, 2001.

Duarte, Marcelo, Gisele Luziane de Almeida, Mirna Martins Casa
grande, and Olaf Hermann Hendrik Mielke

2001. Notes on the last instar larva and pupa of Hemiargus hanno
(Stoll) (Lepidoptera, Lycaenidae, Polyommatinae). Revista
brasileira de Zoologio 18(4): 1097-1105,20 figs. (31 Decem
ber) [morphology; behavior; myrmecophily; host plant; Brazil]

Duarte, Marcelo, Mirna Martins Casagrande, and Olaf Hermann
Hendrik Mielke

2001. Morfologia externa do adulto de Hemiargus hanno (Stoll)
(Lepidoptera, Lycaenidae, Polyommatinae, Polyommatini). I.
Caberra. Revista brasileira de Zoologia 18(1): 225-238,14 figs.
(30 April) [Brazil]

Dujardin, Francis
1965. Papilionidae. Especes de France et sous-especes des Alpes

Maritimes. Entomops 1(3): 77-92, figs. (20 December) [Eu
ryades corethrus (Boisduval); morphology; taxonomy]

Durden, Christopher J.
2001. See Balint, Z., C. S. Guppy et aI., 2001.

Dyer, Lee A.
2001. In defense of caterpillars. Natural History (New York) 110(10):

42-47, figs. (December) [general]
Ehrlich, Paul Ralph
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2001. Tropical butterflies: A key model group that can be "com
pleted". Lepidoptera News 2001(2): I, 10-12 (15 November)
[general]

Einem, Gerald E.
2001. Behavior of Juno Silverspot, Dionejuno huascama [sic],larvae:

wood eating? News of the Lepidopterists' Society 43(4): 114
115,4 figs. (1 December) [host plant; Mexico]

Elmes, G. W., Jeremy A. Thomas, Miguel L. Munguira and Konrad
Fiedler

2001. Larvae of Iycaenid butterflies that parasitize ant colonies
provide exceptions to normal insect growth rules. Biological
Journal of the Linnean Society 73(3): 259-278, 2 figs .. 3 tabs.
(I July) [Eumaeus minijas (HUbner), E. debora (Geyer);
evolution; Mexico]

Erwin, Nathaniel
1997. See Lovejoy, T. E. et aI., 1997.

Fancelli, Marilene, and Jose Djair Vendramim
1992. Aspectos biol6gicos de Ascia monuste orseis (Godart, 1819)

(Lepidoptera, Pieridae) em cultivares de couve. Anais da
Sociedade entomol6gica do Brasil 21 (3): 357-366, I fig., 3 tabs.
[life history; Brazil]

Ferguson, Michael
1976. See Andresen, J. et aI., 1976.

Fernandez, Antonio Jesus
2001. See Fernandez, F. et aI., 2001.

Fernandez, Douglas Manuel
2001. New oviposition and larval hostplant records for twenty-three

Cuban butterflies, with observations on the biology and
distribution of some species. Caribbean Journal of Science
37(112): 122-125, I tab. (May) [general]

Fernandez, Fidel, Aurelio Iiiigo Torre and Antonio Jesus Fernandez
2001. Las lenguas c1asicas en los generos de los ropal6ceros (Lepi

doptera). Boletin de la Sociedad entomol6gica aragonesa 29:
111-116 (October) [general; etymology]

Ferreira, Denise Cristina
1987. See Araujo. A. F. de et aI., 1987.

Fiedler, Konrad
2001. See Elmes, G. W. et aI., 2001.

Fitzgerald, Terrence D.
2001. Nightlife of social caterpillars. Natural History (New York)

110(1): 38-43, figs. (February) [Eucherira socialis Westwood;
behavior; host plant; Mexico]

Forster, Walter
1955. Als Biologe in der bolivianischen Kordillere. Der Bergsteiger

23(1): 29-31 (October) [general]
1956. Die Yungas. Kosmos (Stuttgart) 52: 514-524,14 figs. [general:

Bolivia]
Fran~a, Bruno Rodrigo

2001. See Duarte. J. A., Jr. et aI., 2001.
Fratello, Steven A.

200 Ia. Guyana montane expeditions, II. Lepidoptera News 2001(2): 8
9, 1 map (15 November) [general]

2001b. Falls from paradise. Natural History (New York) 110(10): 26
28, figs. (December) [general; Guyana]

Freitas, Andre Victor Lucci
2001a. See Brown, K. S., Jr. & A. V. L. Freitas, [2001].
2001b. See Machado, G. & A. V. L. Freitas, 2001.

Freitas, Andre Victor Lucci, and Keith Spalding Brown, Jr.
2001. Biology of Adelpha mythra feeding on Asteraceae, a novel plant

family for the Neotropical Limenitidinae (Nymphalidae), and
new data on Adelpha "species-group VII". Journal of the
Lepidopterists' Society 54(3): 97-100, 3 figs., I tab. (25
September) [A. syma (Godart); eggs, larvae, pupae; host plants;
Brazil]

Freitas, Andre Victor Lucci, and R. R. Ramos
2001. Population biology of Parides anchises nephalion (Papilionidae)

in a coastal site in Southeast Brazil. Brazilian Journal of
Biology 61 (4): 623-630, 3 figs., 3 tabs. (30 November) [host
plant; behavior]

Furtado, Eurides
2001 a. Prepona pheridamas pheridamas (Cramer) e seus estagios
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imaturos (Lepidoptera, Nymphalidae, Charaxinae). Revista
brasileira de Zoologia 18(3): 689-694, 10 figs. (30 September)
[egg, larva, pupa, imago; host plant; behavior; Brazil]

2001 b. Pirascca crocostigma (Bates, 1868): Notas etol6gicas e
descri~ao da femea (Lepidoptera, Riodinidae). Lambillionea
101(4)(2): 638-640, 5 figs. (December) [Brazil]

Gaal, Sabine, and Astrid Keber
1996. Die Schmetterlingsgattungen Morpho und Heliconius in Costa

Rica, pp. 77-79, figs. 102-107. In: Sehnal, P. & H. Zettel,
Esquinas-Nationalpark. Der Regenwald der Osterreicher in
Costa Rica. Wien, Naturhistorisches Museum. [general; host
plants; behavior]

Gabriel, Alfred George
[1944?]. Uncle Dan's book about butterflies. London, D. Harper & Co.,

Ltd. 46 pp., figs. [Caligo prometheus (Kollar), Argyrophorus
argenteus Blanchard]

Gaedike, Reinhard
2001. See Taeger, A. & R. Gaedike, 2001.

Garcia, L.
1995. See Ladr6n de Guevara, O. et aI., 1995.

Garnier, Eric, and Michel Garnier
1999. Voyage entomologique en Equateur (du 8 au 26 octobre

1998). Bulletin des Lepidopteristes parisiens 8(12): 10-11
(April) [general]

Garnier, Michel
1999. See Garnier, E. & M. Garnier, 1999.

Garraway, Eric, and Audette J. A. Bailey
1993. The ecology and conservation biology of Jamaica's endangered

giant swallowtail butterfly, Papilio homerus. Jamaica Naturalist
3: 7-122, figs. (December) [life history; host plant]

Gaston, Kevin J.
1993. Herbivory at the limits. Trends in Ecology & Evolution 8(6):

193-194, 1 tab. (June) [general]
Gatschnegg, T.

2001. See Krenn, H. W. et aI., 2001.
George, Jean Craighead

1978. My search for secret agent # 25238. National Wildlife 16(3):
16-19, figs. ([March]) (Danaus plexippus (Linnaeus); migration;
Mexico]

Gerberg, Eugene J.
1976. See Andresen, J. et aI., 1976.

Gere, Geza
2001. [Faunistic data of Iycaenid and riodinid butterflies from Peru

(Lepidoptera: Lycaenidae, Riodinidae)]. Folia entomologica
hungarica 62: 391-393 (31 December) [In Hungarian] [general]

Gilbert, Pamela .
2000. Butterfly collectors and painters. Four centuries of colour

plates from The Library Collections of the Natural History
Museum, London. Singapore, Beaumont Publishing Pte Ltd. x
+ 166 pp., 60 pis., 35 figs. [general; history; bibliography]

Glassberg, Jeffrey
2001a. The pipe-dream project. American Butterflies 9(2): 34-41, figs.

[Battus; host plants; Mexico]
2001b. Cracking the code. American Butterflies 9(4): 16-27, figs.

[Hamadryas; behavior; Mexico]
2001c. Butterflies through binoculars. The West. A field guide to the

butterflies of Western North America. New York, Oxford
University Press. x + 374 pp., figs., maps
[general; Mexico]

Gloor, Paul
2001. See Vega, G. & P. Gloor, 2001.

Gochfeld, Michael
2001. See Burger, 1. & M. Gochfeld, 2001.

GonzaIez, Allan
1998. See Soto, G. & A. Gonzalez, 1998.

GouiUard, Jean
2000. A propos du Monarque americain (Danaus plexippus).

Bulletin des Lepidopteristes parisiens 9(15): 21 (April) [migra
tion; Mexico]

2001. Le Monarque. L'Entomologiste 57(3/4): 97-100 (August)
[Danaus plexippus (Linnaeus); migration; Mexico]
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Gould, Stephen Jay [1941-2002]
1999. No science without fancy, no art without facts: The lepidoptery

of Vladimir Nabokov, pp. 84-114. In: Funke, S., Vera's Butter
flies. First editions by Vladimir Nabokov inscribed to his wife.
New York, Glenn Horowitz Bookseller, Inc. [general]

Grados, Juan
2001. See Lamas, G. & J. Grados, 2001.

Greeney, Harold F., and Nicole M. Gerardo
2001. Descriptions of the immature stages and oviposition behavior of

Pyrrhogyra otolais (Nymphalidae). Journal of the Lepidop
terists' Society 54(3): 88-90, 1 fig. (25 September) [egg, larva,
pupa; host plant; Ecuador]

Grimmer, Lear
1976. See Andresen, J. et aI., 1976.

Guppy, Crispin S.
2001. See Balint, Z., C. S. Guppy et a!., 2001.

Haber, WiUiam A.
2000a. See Stevenson, R. & W. A. Haber, 2000a.
2000b. See Stevenson, R. & W. A. Haber, 2000b.

Habib, Mohamed E. M.
2001. See Nogueira, M. D. & M. E. M. Habib, 2001.

Hall, Jason Piers Wilton
2001 a. See Willmott, K. R., L. M. Constantino et aI., 2001.
200 Ib. A revision of the new riodinid genus Dachetola (Lepidoptera:

Riodinidae). Journal of the New York entomological Society
109(2): 183-195, 13 figs. [D. azora (Godart), D. virido (Lathy),
D. caligata (Stichel), D. pione (Bates); taxonomy; Panama,
South America]

2001c. See Willmott, K. R., J. P. W. Hall et aI., 2001.
Hall, Jason Piers Wilton, and Donald James Harvey

2001 a. A reassessment of Calociasma with the description of a new
genus and a new species (Riodinidae: Nymphidiini). Journal of
the New York entomological Society 109(2): 196-205, 6 figs.
[Calicosama robbinsi; taxonomy; morphology; distribution]

2001 b. Phylogenetic revision of the Charis gynaea group (Lepidoptera:
Riodinidae) with comments on historical relationships among
Neotropical areas of endemism. Annals of the entomological
Society ofAmerica 94(5): 631-647, 10 figs., 2 tabs. (September)
[new species: C. barnesi, C. callaghani, C. gallardi, C.
nicolayi, C. smalli; taxonomy; biogeography; Central and South
America]

2001c. A phylogenetic analysis of the Neotropical riodinid butterfly
genera Juditha, Lemonias, Thisbe and Uraneis, with a revision
of Juditha (Lepidoptera: Riodinicjae: Nymphidiini). Systematic
Entomology 26(4): 453-490, 16 figs., 2 tabs. (October) [new
species: J. inambari, J. naza, J. caucana; biogeography; life
histories; host plants; ecology; behavior]

Hall, Jason Piers Wilton, and Gerardo Lamas
2001. Five new riodinid species from northwestern dry forest and

northeastern Andean cloud forest habitats in Peru (Lepidoptera:
Riodinidae). Revista peruana de Entomolog{a 42: 9-19, 10 figs.
([18 May]) [Euselasia perisama, Napaea tumbesia, Lasaia
maritima, Symmachia calderoni, Uraneis incubus; Ecuador]

Halpern, Sue
2001. Four wings and a prayer. Caught in the mystery of the Mon

arch Butterfly. New York, Pantheon Books. [viii] + 213 pp.,
figs. [Danaus plexippus (Linnaeus); ecology; Mexico]

Hanson, Paul
2000. Lepidoptera: Moths and butterflies. Introduction, p. 118. In:

Nadkarni, N. M. & N. T. Wheelwright (Eds.), Monteverde.
Ecology and conservation ofa tropical cloud forest. New York,
Oxford University Press. [general; Costa Rica]

Hartmann, Thomas, and Ludger Witte
1995. Chemistry, biology and chemoecology of the pyrrolizidine

alkaloids, pp. 155-233, 10 figs., 2 tabs. In: Pelletier, S. W.
(Ed.), Alkaloids: Chemical and Biological Perspectives. Oxford,
Pergamon. 9. [Danainae, Ithomiinae]

Harvey, Donald James
2001a. See Hall, J. P. W. & D. J. Harvey, 2001a.
2001b. See Hall, J. P. W. & D. J. Harvey, 2001b.
2001c. See Hall, J. P. W. & D. J. Harvey, 2001c.
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Hasegawa, Hitoshi
1987. See Okumoto, D. et aI., 1987.

Haugum, Jan
2001. Verhulst, J.T. (2000): Les Colias du Globe. Monograph of the

genus Colias. Nachrichten der entomologischer Verein Apollo
(N.F.) 22(1): 12-13 (May) [general; book review]

Henao, Efrain Reinel
2000. See Salazar, J. A. & E. R. Henao, 2000.

Heppner, John Bernhard
2001 a. NABA calls collectors immoral. Lepidoptera News 2001(3): 3-5

(28 November) [general; conservation]
2001b. Relationship between the giant swallowatil and citrus. Lepidop

tera News 2001(3): 6 (28 November) [Papilio cresphontes
Cramer; host plants; distribution; conservation]

2001c. Lepidoptera Museum Collections, 1929-30 by J. D. Gunder. 1.
San Diego Natural History Museum. 2. Natural History
Museum of Los Angeles County. 3. California Academy of
Sciences. Lepidoptera News 2001(3): 11-18, figs. (28 Novem
ber) [general]

2oold. Atlas of North American Lepidoptera. Checklist: Part 1.
Papilionidae. Lepidoptera News 2001(3): 57-67 (28 November)
[general]

Hernandez-Baz, Fernando
1991. Lista de tesis sobre lepid6pteros (Rhopalocera: Heterocera) de

Mexico. Boletin de la Sociedad mexicana de Lepidopterologia
(Nueva Serie) I: 5-11 (October) [general; bibliography]

1992. See Quiroz, L. N. & F. Hernandez-Baz, 1992.
Hernandez-Baz, Fernando, and Aristeo Cuauhtemoc Deloya

1992. Observaciones ecol6gicas de Pierella luna heracles Boisduval,
1870 (Lepidoptera: Satyridae) en la selva tropical de Los
Tuxtlas, Veracruz, Mexico. Boletin de la Sociedad mexicana de
Lepidopterologia (Nueva Serie) 2: 13-16, 1 fig. (November)

Hodges, Margaret
1993. An unusual butterfly. Jamaica Naturalist 3: 25, I fig. (Decem

ber) [Hypolimnas misippus (Linnaeus); Jamaica]
Honey, Martin R., and Malcolm J. Scobie

2001. Linnaeus' butterflies (Lepidoptera: Papilionoidea and Hesperi
oidea). Zoological Journal of the Linnean Society 132(3): 277
399, 39 figs. (July) [general; taxonomy; nomenclature]

Howard, Forrest W., and Reynaldo G. Abad
2001. Defoliators of palms. Lepidoptera, pp. 34-81, 15 figs. In:

Howard, F. W., D. Moore, R. M. Giblin-Davis and R. G. Abad,
Insects on palms. Wallingford, CABI Publishing. [general; host
plants]

Hsu, Ruby, Adriana D. Briscoe, Belinda S. W. Chang and Naomi E.
Pierce

2001. Molecular evolution of a long wavelength-sensitive opsin in
mimetic Heliconius butterflies (Lepidoptera: Nymphalidae).
Biological Journal of the Linnean Society 72(3): 435-447, 6
figs., 4 tabs. [general; Costa Rica, Panama, Ecuador]

Hull, Laurence
1976. See Andresen, 1. et aI., 1976.

International Commission on Zoological Nomenclature
2001. Official lists and indexes of names and works in Zoology.

Supplement 1986-2000. London, The International Trust for
Zoological Nomenclature. [iv] + 136 pp. [general]

Irgang, Bruno E.
2001. See Correa, C. A. et aI., 2001.

Isherwood, Isabel
2000. See Jiggins, C. D. et aI., 2000.

Jackai, L. E. N.
1990. See Singh, S. R. et aI., 1990.

Jacques, Paul
1976. See Andresen, J. et aI., 1976.

Janz, Niklas
2001. See Nylin, S. et aI., 2001.

Janz, Niklas, K1as Nyblom and Soren Nylin
2001. Evolutionary dynamics of host-plant specialization: a case study

of the tribe Nymphalini. Evolution 55(4): 783-796, 4 figs., 4
tabs. (14 May) [general]

Janzen, Daniel H.

LEPIDOPTERA NEWS

2001. See Burns, J. M. & D. H. Janzen, 2001.
Jiggins, Chris D.

2001. See Naisbit, R. E. et aI., 2001.
Jiggins, Chris D., Pablo Andrade, Eduardo Cueva, Sarah Dixon,

Isabel Isherwood and Jake Willis
2000. Ecuador Nature Guide. Southwest forests. Sozoranga Forest

Project. Edmonton, Lone Pine Publishing. 96 pp., figs. [general]
Jiggins, Chris D., Mauricio Linares, Russell E. Naisbit, Camilo

Salazar, Zihen H. Yang and James Louis Borlase Mallet
2001. Sex-linked hybrid sterility in a butterfly. Evolution 55(8): 1631

1638, I fig., I tab. (14 September) [Heliconius melpomene
melpomene (Linnaeus), H. m. rosina Boisduval; host plants;
French Guiana, Colombia, Panama]

Jiggins, Chris D., Russell E. Naisbit, Rebecca L. Coe and James
Louis Borlase Mallet

2001. Reproductive isolation caused by color pattern mimicry. Nature
411 (6835): 302-305, 3 figs., 2 tabs. (17 May) [Heliconius;
Panama, French Guiana]

Johnson, Kurt
200 Ia. Monarch watch 2000. Monarch experts call Monarch situation

in Mexico critical. Lepidoptera News 2000(3): I, 7-10, 6 figs.
(31 January) [Danau~ plexippus (Linnaeus); conservation]

200 Ib. Some comments on the sociology of lepidopterists. Lepidoptera
News 2001(3): 7-9 (28 November) [general]

2001c. See Balint, Z., D. Benyamini et aI., 2001.
2001d. See Balint, Z., c. S. Guppy et aI., 2001.

Johnson, Kurt, and Brian Boyd
1999. Naturally playful: An introduction, pp. 13-20. In: Funke, S.,

Vera's Butterflies. First editions by Vladimir Nabokov inscribed
to his wife. New York, Glenn Horowitz Bookseller, Inc.
[Lycaenidae]

Johnson, Kurt, and Robert De Candido
2001. Devastating March for Monarchs in Mexico. News of the

Lepidopterists' Society 43(2): 44-45, 4 figs. (15 June) [Danaus
plexippus (Linnaeus); ecology; conservation]

Jordan, Heinrich Ernst Karl
1903. See Rothschild, L. W. & H. E. K. Jordan, 1903.

Joron, Mathieu, Ian R. Wynne, Gerardo Lamas, and James Louis
Borlase Mallet

2001. Variable selection and the coexistence of multiple mimetic
forms of the butterfly Heliconius numata. Evolutionary Ecology
13(7/8): 721-754,6 figs., 5 tabs. [Peru]

Kiillersjo, Mari
2001. See Nylin, S. et aI., 2001.

Kapan, Durrell D.
2001. Three-butterfly system provides a field test of MUllerian

mimicry. Nature 409: 338-340, 3 figs., I tab. (18 January)
[Heliconius; Ecuador]

Karel, Ashok K.
1990. See Cardona, C. & A. K. Karel, 1990.

Keber, Astrid
1996. See Gaal, S. & A. Keber, 1996.

Kemp, Darrell J., and Christer Wiklund
2001. Fighting without weaponry: a review of male-male contest

competition in butterflies. Behavioral Ecology & Sociobiology
49(6): 429-442, 3 tabs. (3 May) [general]

Kerchache, Jacques
2000. The hand of nature. Butterflies, beetles and dragonflies.

London, Thames & Hudson. 160 pp., 85 figs. [general]
Keymeulen, A.

2001. Verhulst J., 2000, Les Colias du Globe (Monograph of the
genus Colias). Linneana Belgica 18(4): 191 (December)
[general; book review]

Knoth, Max Friedrich August [1863-1937]
1918. [A note]. Internationale enlomologische Zeitschrift 12(1): 7-8

(6 April) [Papilionidae; South America]
Kocher, Scott D., and Ernest ·H. Williams .

2000. The diversity and abundance of North American butterflies vary
with habitat disturbance and geography. Journal of Biogeogra
phy 27: 785-794, 8 figs., 2 tabs. [general; Mexico]

Kondla, Norbert G.
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2001. See Balint, Z.. C.S. Guppy et al.. 2001.
Konishi, Masayasu .

1987. See Okumoto, D. et al.. 1987.
Krenn, Harald W., K. P. Zulka and T. Gatschnegg

2001. Proboscis morphology and food preferences in nymphalid
butterflies (Lepidoptera: Nymphalidae). Journal of Zoology
254(1): 17-26, 3 figs., 4 tabs. (May) [general]

Krizek, George O.
2001. Selective predation on iridescent blue butterflies by birds. News

of the Lepidopterists' Society 43(1): 5-6, 4 figs. (15 March)
[Archaeoprepona demophoon antimache (Hubner), Pseudo(v
caena damo (Druce), Evenus regalis (Cramer); Mexico]

Kuo, May M.
2001. See Caterino, M. S. et aI., 2001.

Kuznetzov, V. I., and A. A. Stekolnikov
2001a. [New approaches to the system of Lepidoptera of World fauna

(on the base of the functional morphology of the abdomen)].
Proceedings of the zoological Institute. Russian Academy of
Sciences 282: 1-462, lSI figs., 2 tabs. (26 April) [In Russian]
[general ; systematics]

2001 b. [Comparative morphology of the male genitalia in the subfami
lies Morphinae and Brassolinae and the resurrection of the
family Satyridae, status resurr. (Lepidoptera) in new limits].
Entomologicheskoe Obozrenie 80(1): 121-136, 12 figs. [In
Russian] [Morpho peleides Kollar, Caligo eurilochus (Cramer),
C. atreus (Kollar)]

Ladron de Guevara, 0., P. Padilla, L. Garcia, Jose Manuel Pino and
Julieta Ramos

1995. Amino acid determination in some edible Mexican insects.
Amino Acids 9: 161-172,3 figs., 5 tabs. [Aegiale (Acentrocne
me) hesperiaris (Walker)]

Lamas, Gerardo
2001a. Additions and corrections to the Bibliography of Butterflies, in

the Atlas of Neotropical Lepidoptera. IV. Comprising mostly
works published in 1999. Lepidoptera News 2000(3): 21-35 (31
January) [general]

2001b. See Hall, J. P. W. & G. Lamas, 2001.
200 I c. Rediscovery of the holotype of Calephelis costaricicola Strand,

1916 (Lepidoptera: Riodinidae). Revista peruana de Entomolo
gia 42: 20 ([18 May]) [Costa Rica]

2001d. Los Papilionidae y Nymphalidae (Morphinae, Satyrinae,
Biblidinae y Heliconiinae) americanos descritos por J. Rober
(Lepidoptera). Revista peruana de Entomologia 42: 27-40 ([ 18
May]) [general]

2001e. Los Riodinidae, Lycaenidae y Hesperiidae americanos descritos
por J. Rober (Lepidoptera). Revista peruana de Entomologia 42:
41-48 ([ 18 May]) [general]

200lf. Mariposas de Buenos Aires. Revista peruana de Entomologia
42: 225-227 ([18 May]) [general; book reviews]

2001g. See Willmott, K. R., J. P. W. Hall et aI., 2001.
2001h. See Joron, M. et aI., 2001.

Lamas, Gerardo, and Juan Grados
2001. Lepidoptera of two sites in the Northern Cordillera de Vilea

bamba, Peru, pp. 147-148, 276-278. In: Alonso, L. E., A.
Alonso, T. S. Schulenberg & F. Dallmeier (Eds.), Biological
and social assessments of the Cordillera de Vileabamba, Peru.
RAP Working Papers 12. (June) [general]

Lawrence, C. R.
2001. See Vukusic, P. et aI., 2001.

Le Moult, Eugene, and Pierre Real
1963. Splendeur et enigmes des Morpho. Paris, Editions du Cabinet

Entomologique Le Moult. [4] pp., 20 pIs. [general]
Lendorff, Gertrude [1900- ]

1955. Maria Sibylla Merian 1647-1717 ihr Leben und ihr Werke.
Basel, Gute Schriften. 64 pp., 8 pIs., [general; Surinam]

Lewis, Owen T.
2001a. Effect of experimental selective logging on tropical butterflies.

Conservation Biology 15(2): 389-400, 6 figs., 2 tabs. (April)
[general; Belize]

2001b. Selective logging and butterflies in the Chiquibul Forest. Las
Cuevas 8: 5, 2 figs. (July) [general; Belize]
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Linares, Mauricio
2001. See Jiggins, C. D., M. Linares et al.. 2001.

Llorente, Jorge Enrique
2001a. See Bizuet, Y. et aI., 2001.
2001b. See Monteagudo, D. et a!., 2001.

Lotsch, Bernd
1996. Wege zum Esquinas Regenwald. Eindriicke eines Okologen, pp.

112-125, figs. In: Sehnal, P. & H. Zettel. Esquinas-National
park. Der Regenwald der Osterreicher in Costa Rica. Wien,
Naturhistorisches Museum. [general; butterfly farming]

Longhini, Lazara Catarina Spindola Barbieri, and Antonio Carlos
Busoli

1993. Controle integrado de Brevicoryne brassicae (L., 1758)
(Homoptera, Aphididae) e Ascia monuste orseis (Latr., 1819)
(Lepidoptera, Pieridae) em couve (Brassica oleracea var.
acephala). Cientifica (Sao Paulo) 21 (2): 231-237, 4 tabs.
[Brazil]

Lopez, Carlos
2001. See Salazar, J. A. & C. L6pez. 2001.

Lorkovic, Zdravko
1990. The butterfly chromosomes and their application in systematics

and phylogeny, pp. 332-396, pIs. 1-2, 36 figs., I tab.. I graph.
In: Kudrna, O. (Ed.), Butterflies of Europe. Volume 2. Introduc
tion to lepidopterology. Wiesbaden, AULA-Verlag. [general]

Lovejoy, Thomas E., Nathani~l Erwin and Sarah Boren
1997. Insect conservation, pp. 395-400. In: Watt, A. D., N. E. Stork

& M. D. Hunter (Eds.), Forests and insects. London, Chapman
& Hall. [general]

Lozada, Jose
2001. El Museo de Historia Natural del Colegio de Cristo, Manizales.

Boletin cientifico. Museo de Historia natural. Universidad de
Caldas 5: 64-65 (January) [general; history; Colombia]

Luis, Moises Armando
2001a. See Bizuet, Y. et aI., 2001.
200 Ib. See Monteagudo, D. et al.. 2001.

Luquet, Gerard-Christian
1995. Les publications scientifiques de Vladimir Nabokov. Europe

(Paris) 73(791): 144-151. [general]
MacArthur, Kenneth

1975. Monarch reigns supreme. National Wildlife 14(1): 42-45, figs.
([November]) [Danaus plexippus (Linnaeus); ecology; Mexico]

Machado, Glauco, and Andre Victor Lucci Freitas
200 I. Larval defence against ant predation in the butterfly Smyrna

blomfildia. EcologicaL Entomology 26(4): 436-439, I fig .. I tab.
(August) [host plant; behavior; Brazil]

Machado, Vera Ligia Letizio
2001. See Vitali-Veiga, M. de J. & V. L. L. Machado, 2001.

Macias, Jorge E.
1991. Insectos asociados al arbolado urbano en el Distrito FederaL,

Mexico. pp. 245-279, 7 figs., 5 tabs. In: Lopez-Moreno, I. R.
(Ed.), EI arbolado urbano de la zona metropolitana de la
Ciudad de Mexico. Mexico, Universidad Aut6noma Metropoli
tana. [Papilio multicaudatus Kirby, Nymphalis antiopa (Linnae
us); host plants]

Maes, Jean-Michel
2001. See Brabant, R. & J.-M. Maes, 2001.

Maes, Jean-Michel, and Ronald Brabant
2000. Mariposas de Nicaragua. Revista nicaragiiense de Entomologia

51/54: 3-6 + CD ROM (December) [general]
Maggi, Bruno

2001. See Duarte, J. A., Jr. et aI., 200 I.
Malacalza, L.

1994. See Bercellini, N. & L. Malacalza, 1994.
Mallet, James Louis Borlase

200 I a. Taxonomy and the blues. Nature 409: 664-665. I fig. (8
February) [Lycaenidae; book review]

2001b. See Jiggins, C. D.. R. E. Naisbit et aI., 2001.
2001c. Mimicry: An interface between psychology and evolution.

Proceedings of the national Academy of Sciences of the USA
98(16): 8928-8930 (3'1 July) [general]

2001d. See Naisbit, R. E. et aI., 2001.
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2oole. See Jiggins, C. D., M. Linares et al., 2001.
2oolf. See Joron, M. et aI., 2001.
2oolg. Causes and consequences of a lack of coevolution in Mullerian

mimicry. Evolutionary Ecology 13(7/8): 777-806, 5 figs.
[general]

2oolh. Gene flow, pp. 337-360, 4 figs. In: Woiwood, I. P., D. R.
Reynolds & C. D. Thomas (Eds.), Insect movement. Mecha
nisms and consequences. Wallingford, CABI Publishing.
[Heliconius; Ecuador, Peru]

Mann, Darren J., and Jack Cunningham
2001. The Bulow Lepidoptera collection. Bulletin of the amateur

Entomologists' Society 60(439): 220-230, pI. I, I tab. (Decem
ber) [general]

Manos-Jones, Maraleen
2000. The spirit ofbutterflies. Myth. magic and art. New York, Harry

N. Abrams, Inc. 144 pp., figs. [general]
Marcos, JUlio, Filho

1968. See Nakano, O. et aI., 1968.
Martin, Johann Karl Ludwig [1851- ]

1887. Westindische Skizzen. Reise-Erinnerungen. Leiden, E. J. Brill.
vii + 186 pp., 22 pIs., I map. [general; Surinam, Venezuela;
West Indies]

Martins, J. C.
1982. See Vendramim, J. D. & J. C. Martins, 1982.

Masters, Alan R.
20ooa. Transparent butterflies, pp. 120-121. In: Nadkarni. N. M. & N.

T. Wheelwright (Eds.), Monteverde. EcoLogy and conservation
ofa tropical cloud forest. New York, Oxford University Press.
[Satyrinae, Ithomiinae, Dismorphia theucharila (Doubleday);
behavior; Costa Rica]

2000b. Variable chemical defense and mimicry, pp. 121-122. In:
Nadkami, N. M. & N. T. Wheelwright (Eds.), Monteverde.
Ecology and conservation ofa tropical cloud forest. New York,
Oxford University Press. [general; behavior; Costa Rica]

Matsuka, Hirotaka
1987. See Unno, K. et aI., 1987.

Mazer, Cynthia L., and Arthur G. Appel
2001. Water loss and desiccation tolerances of longwing butterflies

(Lepidoptera: Nymphalidae). Environmental Entomology 30(4):
631-635, 2 figs., 6 tabs. (August) [Heliconiinae]

Merwin, W. S.
1996. The winter palace. Orion Nature Quarterly 15(1): 44-53, figs.

[Danaus plexippus (Linnaeus); ecology; behavior; Mexico]
Mielke, Olaf Hermann Hendrik

2oola. See Duarte, M., M. M. Casagrande et al., 2001.
2oolb. See Paluch, M. et aI., 2001.
2oolc. Estudo cladistico e descri~oes de tribos em Pyrrhopyginae

(Lepidoptera, Hesperiidae). Revista brasileira de Zoologia
18(3): 897-905, 8 figs., I tab. (30 September) [new tribes:
Passovini, Zoniini, Oxynetrini]

2oold. See Duarte, M., G. L. de Almeida et aI., 2001.
Milius, Susan

1993. The ups and downs of butterfly wings. International Wildlife
23(3): 36-37, figs. ([April]) [general]

Mitis, Heinrich von [1845-1905]
1896. Ueber Varietaten und Aberrationen von Schmetterlingen und

deren Bedeutung rur die Descendenz-Forschung. lahresbericht
des wiener entomologischen Vereins 6: 29-38, pI. I, fig. 3.
[general]

Mohn, Edwin
2oola. Beitrage zur Kenntnis neotropischer Papilionidae (Lepidoptera).

Teil 1. Notes on Papilionidae I: 3-10, pIs. 1-5 (19 September)
[new subspecies: Battus (Battus) madyes frankenbachi, B. (B)
m. callangaensis. HeracLides (Heraclides) paeon marxi.
Pterourus (Pyrrhosticta) zagreus baueri, P. (P). neyijosianeae;
Peru, Brazil]

2oolb. See Racheli, T. & E. Mohn, 2001.
Monteagudo, D., Moises Armando Luis, Isabel Vargas and Jorge

Enrique Llorente
2001. Patrones altitudinales y de diversidad de mariposas en la Sierra

Madre del Sur (Mexico) (Lepidoptera: Papilionoidea). ShiLap

LEPIDOPTERA NEWS

29(115): 207-237, 3 figs., 4 tabs. (30 September) [general]
Morais, Helena Castanheira

2001. See Diniz, I. R. et aI., 2001.
Moreira, Gilson Rudinei Pires

2001. See Correa, C. A. et aI., 200 I.
Morel, Fran~ois

2000. Mimetisme et polymorphisme chez les Heliconiidae. Bulletin
des Lepidopteristes parisiens 9(15): 16-20, pI. 4. [general;
Ithomiinae; evolution; Neotropics]

Morrone, Juan Jose
2001. A formal definition of the Paramo-Punan biogeographic

subregion and its provinces. based mainly on animal taxa.
Revista del Museo argentino de Ciencias naturales (nueva
serie) 3(1): 1-12,7 figs. (July) [general]

Moser, Alfred
2001. See Balint, Z. & A. Moser, 2001.

Monte, R.
1988. See Pallazini, R. et aI., 1988.

Mundaca, Nelly
1989. See Neira, M. et aI., 1989.

Munguira, Miguel L.
2001. See Elmes, G. W. et aI., 2001.

Murray, Debra
200 I. Immature stages and biology of Taygetis Hubner (Lepidoptera:

Nymphalidae). Proceedings of the entomological Society of
Washington 103(4): 932-945. 17 figs., I tab. [T. mermeria
(Cramer), T. cleopatra C. Felder & R. Felder, T. laches
(Fabricius), T. thamyrfl (Cramer), T. virgilia (Cramer); morphol
ogy; host plants; Ecuador]

Naisbit, Russell E.
2001a. See Jiggins, C. D., R. E. Naisbitt et aI., 2001.
2001b. See Jiggins, C. D., M. Linares et aI., 2001.

Naisbit, Russell E., Chris D. Jiggins, and James Louis Borlase Mallet
2001. Disruptive sexual selection against hybrids contributes to

speciation between Heliconius cydno and Heliconius melpome
ne. Proceedings of the Royal Society of London (B)268( 1478):
1849-1854, 2 figs .. 2 tabs. (7 September) [Panama]

Nakano, Octavio, Jose R. P. Parra and Julio Marcos Filho
1968. Ensaio de campo visando 0 contrOle da broca do abacaxi

(Thecla basilides Geyer). 0 Solo 60(2): 29-31, I tab. (Novem
ber) [host plant; Brazil]

Neild, Andrew F. E.
2001. A new Venezuelan subspecies of Morpho theseus Deyrolle,

1860 with notes on the nomenclature, systematics and type
specimens of the species (Lepidoptera: Nymphalidae: Morphi
nae). LambiUionea 101(3)(2): 431-454, 18 figs., 2 maps
(September) [M. t. perlmani; ecology; distribution]

Neira, Miguel, Jorge Ruff and Nelly Mundaca
1989. Enemigos naturales de Pieris brassicae L. (Lepidoptera:

Pieridae) en cultivos de cruciferas en Valdivia. Agro-Ciencia
5(2): 5-10. [host phinis; parasitoids;' predator; Chile]

Nekrutenko, Yuri P.
200 Ia. A catalogue of the type specimens of Riodinidae deposited in

the collection of the Staatliches Museum rur Tierkunde Dresden
(Insecta: Lepidoptera: Rhopalocera). Entomologische Abhand
lungen und Berichte aus dem staatliches MuseumjUr Tierkunde
in Dresden 59(12): 319-323 (25 July) [general]

200 Ib. A catalogue of the type specimens of Nymphalidae deposited
in the collection of the Staatliches Museum fur Tierkunde
Dresden (Insecta: Lepidoptera: Rhopalocera). EntomoLogische
Abhandlungen und Berichte aus dem staatliches Museum jUr
Tierkunde in Dresden 59(13): 325-403 (25 July) [general]

2001c. A catalogue of the type specimens of Papilionidae deposited in
the collection of the Staatliches Museum fUr Tierkunde Dresden
(Insecta: Lepidoptera: Rhopalocera). Entomologische Abhand
lungen und Berichte aus dem staatliches MuseumjUr Tierkunde
in Dresden 59(14): 405-453 (25 July) [general]

Neves, Ludmila Lafeta de Melo, Marcelo C. Pican~o, Cristina
Schetino Bastos, Luiz S. Saraiva, and Joao M. de Araujo

1996. Resistencia de sete clones de couve ao curuquere (Ascia
monuste orseis). HorticuLtura brasiLeira 14(1): 55-58, 3 figs.
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(May) [Brazil]
Nielsen, Gregory, Julian Adolfo Salazar and Jose Ignacio Vargas

200 I. Reconocimiento de Rhopalocera en algunas taxocenosis de
lepid6pteros chocoanos y amaz6nicos. BoLetfn cientifico. Museo
de Historia natural. Universidad de CaLdas 5: 93-110. 6 figs.
(January) [new species: AdeLpha paLmarensis; Colombia]

Nijhout, H. Frederik
2001 a. Elements of butterfly wing patterns. JournaL of experimentaL

ZooLogy 291(3): 213-225,9 figs. ([24 September]) [general]
2001b. Origin of butterfly wing patterns, pp. 511-529, 9 figs. In:

Wagner, G. P. (Ed.), The character concept in evoLutionary
bioLogy. San Diego, Academic Press. [HeLiconius; morphology]

Nogueira, Manoel Dias, and Mohamed E. M. Habib
2001. Biologia e controle microbiano de Urbanus acawoios (Williams,

1926) (Lepidoptera: Hesperiidae): II. Patologia e susceptibili
dade em larvas infectadas por Bacillus thuringiensis var.
kurstaki (H-3a:3b). Acta amazonica 31 (4): 655-659. I fig., I
tab. (October-December) [host plant; Brazil]

Nolcken, J. H. Wilhelm von [1813-1898]
1871-1872. Reisebriefe. Stettiner entomoLogische Zeitung 32(7/9): 258

267,309-314 (early June 1871), (10/12): 371-380 (late Septem
ber 1871); 33(4/6): 123-136 (mid April 1872) [general; St.
Thomas, Jamaica, Colombia]

Nyblom, Klas
2001a. See Janz, N. et aI., 2001.
2001b. See Nylin, S. et aI., 2001.

Nylin, Soren
2001. See Janz, N. et aI., 2001.

Nylin, Soren, Klas Nyblom, Fredrik Ronquist, Niklas Janz, Joseph
Belicek, and Mari Kiillersjo

2001. Phylogeny of PoLygonia, NymphaLis and related butterflies
(Lepidoptera: Nymphalidae): a total-evidence analysis. ZooLogi
caL JournaL of the Linnean Society 132(4): 441-468, 8 figs., 2
tabs. ([23 July]) [general]

Okumoto, Daisaburo, Hitoshi Hasegawa and Masayasu Konishi
1987. [The butterflies in art], pp. 59-67, figs. In: Igarashi, S. (Ed.).

Butterflies. PapiLLons. Tokyo. [In Japanese] [general]
Oliveira, Evandro G.

2001. See Srygley, R. B. & E. G. Oliveira, 2001.
Onore, Giovanni

2001. See Bollino, M. & G. Onore, 2001.
Ordish, George

1975. The year of the butterfly. New York, Charles Scribner's Sons.
xii + 147 pp., figs. [Danaus plexippus (Linnaeus); ecology;
Mexico]

Osborn, Frances Rowland, and Fredi Sanchez
2000. Una infecci6n viral en la ghindula cervical de larvas de Dione

junio [sic] (Lepidoptera: Nymphalidae). Acta cientifica venezo
lana 51: 207-210,7 figs. [host plant; Venezuela]

Osborne, Juliet L.
2001. See Riley, J. R. & J. L. Osborne, 2001.

Osella, B. Giuseppe
[1981 ?]. FarjaLLe. Verona, Museo Civico di Storia Naturale. 71 pp., figs.

[general]
Pacheco, Hector Raul, and Obdulia Vega

2001. La controversia de la mariposa monarca: Un analisis a la luz de
las teorias sociales del riesgo. Convergencia. Revista de
Ciencias sociales (Mexico) 8(26): 145-169 (September-Decem
ber) [Danaus plexippus (Linnaeus); conservation; Mexico]

Padilla, P.
1995. See Ladr6n de Guevara, O. et aI., 1995.

Pallazini, R., R. Miinte and M. H. Calafiori
1988. Parasitoide de ovos de Brassolis sp em Espfrito Santo do Pinhal

- SP. Ecosistema 13: 137. [Hymenoptera; Brazil]
Paluch, Marlon, Mirna Martins Casagrande, and Olaf Hermann

Hendrik Mielke
2001. Estagios imaturos de Actinote carycina Jordan (Lepidoptera,

Nymphalidae, Acraeinae). Revista brasileira de Zoologia 18(3):
883-896, 18 figs. (30 September) [egg, larva, pupa, imago; host
plants; parasitoid; morphology; behavior; Brazil]

Parmesan, Camille
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2001. Coping with modern times? Insect movement and climate
changes, pp. 387-413, 3 figs. In: Woiwood, I. P., D. R.
Reynolds & C. D. Thomas (Eds.), Insect movement. Mecha
nisms and consequences. Wallingford. CABI Publishing.
[Euphydryas editha (Boisduval); Mexico]

Parra, Jose R. P.
1968. See Nakano. O. et al.. 1968.

Pasteur, Georges
1984. Les migrations du monarque. Lepidoptere Danaide. Compte

Rendu de la Societe de Biogeographie 60(2): 84 (September)
[Danaus pLexippus (Linnaeus); Mexico]

Paula, Vanderlucia F. de, Luiz Claudio de A. Barbosa, Antonio J.
Demuner, Dorila Pil6-Veloso, and Marcelo C. Picam;o

2000. Synthesis and insecticidal activity of new amide derivatives of
piperine. Pest Management Science 56(2): 168-174. 2 figs .. 3
tabs. (12 January) [Ascia monuste orseis (Godart); Brazil]

Paula, Vanderlucia F. de, Luiz Claudio de A. Barbosa, Marcelo C.
Pican~o and Dorila Pil6·Veloso

200 I. Toxicidade de amidas derivadas da piperina para larvas de
Ascia monuste orseis (Godart) (Lepidoptera, Pieridae). Revista
brasiLeira de Entomologia 45(1): 7-10, 3 figs., 4 tabs. (30 June)
[host plant; Brazil]

Pearson, David L., and Les Beletsky
2001. Peru. The EcotraveLLer's Wildlife Guide. San Diego. Academic

Press. xiv + 502 pp., 99 pIs., figs., maps [general]
Penz, Carla Maria

2001. See Srygley, R. B. & C. M. Penz, 2001.
Penz, Carla Maria, and Philip James DeVries

200 I. A phylogenetic reassessment of Thisbe and Uraneis butterflies
(Riodinidae, Nymphi9iini). Contributions in Science. Natural
History Museum of Los Angeles County 485: 1-27. 78 figs. (3
April) [general; new subspecies: T. irenea branca: Central and
South America]

Pican~o, Marcelo C.
1996. See Neves, L. L. de M. et aI., 1996.
2000. See Paula. V. F. de et aI., 2000.
200 I. See Paula. V. F. de et al.. 2001.

Pil6-Veloso, Dorila
2000. See Paula. V. F. de et aI., 2000.
200 I. See Paula, V. F. de et al.. 200 I.

Pino, Jose Manuel
1995. See Ladr6n de Guevara, O. et aI., 1995.
2001. See Ramos, 1. & J. M. Pino, 2001.

Pifias, Francisco
200 Ia. El genera Marpesia (Hubner, 1818) (Lepidoptera: Nymphalidae:

Nymphalinae), en Ecuador. Lepidoptera (Quito) 7: 1-8,30 figs.
(March) [general]

200 Ib. El genero Actinote (Hubner, 1819) (Lepidoptera: Nymphalidae:
Nymphalinae), en Ecuador. Lepidoptera (Quito) 8: 1-19, 90
figs. (April) [general]

2001 c. EI genero Phoebis. Hubner, 1819. (Lepidoptera: Pieridae:
Coliadinae), en Ecuador. Lepidoptera (Quito) 12: 1-8. 32 figs.
(August) [general]

200 Id. EI genera Lasiophila Felder, 1859. (Lepidoptera: Nymphalidae:
Satyrinae), en Ecuador. Lepidoptera (Quito) 15: 1-7. 22 figs.
(November) [general]

Pifias, Francisco, and Paola Carrera
2001. Genero Corades Hewitson. 1849 en el Museo QCAZ (PUCE) 

Ecuador (Lepidoptera. Nymphalidae. Satyrinae). Revista de la
pontificia Universidad catDlica del Ecuador 66: 75-91. 17 figs.
(July) [general]

Pifias, Francisco, and Giovanna Rodriguez
2000. EI genero Hamadryas Hubner. 1806 en Ecuador (Lepidoptera:

Nymphalidae: Nymphalinae). Lepidoptera (Quito) 3: 1-23, 30
figs. (November) [general]

Poinar, George 0., Jr., and Roberta Poinar
1999. The amber forest. A reconstruction of a vanished world.

Princeton, Princeton University Press. xviii + 239 pp., figs.
[Riodinidae; palaentology; Dominican Republic]

Poinar, Roberta
1999. See Poinar. G. 0., Jr. & R. Poinar, 1999.
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Pringle, [Mike]
2001. See Unwins, M. & [M.] Pringle, 2001.

Purser, Bruce H.
2001a. Diversite exceptionelle et comportement des papillons amazon

iens dans la vallee du Palcazu (Perou central). Bulletin des
Upidopteristes parisiens 10(18): 16-25, 2 pIs., I map (April)
[general]

2001 b. Guyane fran'raise. Informations pratiques pour un voyage
entomologique. Bulletin des Lepidopteristes parisiens 10(29):
63-67 (December) [general]

Pyle, Robert Michael
[1980]. Butterflies: now you see them... International Wildlife 11(1): 4

11, figs. ([December]) [general; conservation]
200 I. Las Monarcas: Butterflies on thin ice. Orion 20(2): 16-25, figs.

[Danaus plexippus (Linnaeus); conservation; Mexico]
Pyrcz, Tomasz Wilhelm

2001a. See Viloria, A. L. et aL, 2001.
2001b. See Viloria, A. L. & T. W. Pyrcz, 2001.

Quiroz, Luis N., and Fernando Hernandez-Baz
1992. Depredaci6n de Phymata fasciata mexicana Melin (Hemiptera:

Phymatidae) sobre Anartiafatima Fabr. (Lepidoptera: Nympha
Iidae) en la regi6n de "Los Tuxtlas", Veracruz, Mexico. Boletfn
de la Sociedad mexicana de Lepidopterologfa (Nueva Serie) 2:
17-18 (November)

Racheli, Tommaso, and F. Bruno
1989. Luce ed evoluzione. Guide alle farfalle. Mostra di lepidotteri

all'Orto Botanico di Roma. Roma, Universita degli Studi di
Roma "La Sapienza". 40 pp., figs. (May) [general]

Racheli, Tommaso, and Edwin Mohn
2001. A new taxon of Parides erithalion-complex from Apurfmac,

South Peru (Lepidoptera, Papilionidae). Notes on Papilionidae
1: 11-12, pIs. 6-8 (19 September) [Po e. blanca]

Ramos, Julieta
1995. See Ladr6n de Guevara, O. et aL, 1995.

Ramos, Julieta, and Jose Manuel Pino
2001. Insectos comestibles de Hidalgo, Mexico. Anales del Instituto

de Biologia. Universidad nacional autonoma de Mexico
(Zoologia) 72(1): 43-84, 1 fig., 5 tabs. (20 July) [general]

Ramos, R. R.
2001. See Freitas, A. V. L. & R. R. Ramos, 2001.

Rangel, J. Orlando
2001. See Tobar, D. et a1., 2001.

Rankin, William
1997. On the track of the Monarch butterfly. National Wildlife 35(3):

46-51, figs. ([August]) [Danaus plexippus (Linnaeus); ecology;
Mexico]

Rathcke, Beverly J.
2001. Pollination and predation limit fruit set in a shrub, Bourreria

succulenta (Boraginaceae), after hurricanes on San Salvador
island, Bahamas. Biotropica 33(2): 330-338, 2 tabs. (June)
[Calisto herophile apollinis Bates, Kricogonia lyside (Godart)]

Real, Pierre
1963. See Le Moult, E. & P. Real, 1963.

Reed, Robert D.
2001. See Caterino, M. S. et aL, 2001.

Rhainds, Marc, Carlos M. Chinchilla, and Geovany Castrillo
1993. Desarrollo de un metodo de muestreo para las larvas de

Opsiphanes cassina Felder en palma aceitera. Manejo integrado
de Plagas 30: 15-18, 2 figs., 3 tabs. (December) [host plant;
Costa Rica]

Rhodes, Andrea
1976. See Andresen, J. et aL, 1976.

Riley, Joseph R., and Juliet L. Osborne
2001. Flight trajectories of foraging insects: Observations using

harmonic radar, pp. 129-157,10 figs., 3 tabs. In: Woiwood, 1.
P., D. R. Reynolds & C. D. Thomas (Eds.), Insect movement.
Mechanisms and consequences. Wallingford, CABI Publishing.
[general]

Rivero, Rafael
1963. EI nacimiento de una mariposa. Tricolor (Caracas) 151: 16-17,

9 figs. [Danaus plexippus (Linnaeus); life history]
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Robbins, Robert Kanner
2001 a. Passion. News of the Lepidopterists' Society 43(1): 7 (15 March)

[general]
200 Ib. Building a better butterfly-trap. News of the Lepidopterists'

Society 43(4): 103, 105,2 figs. (I December) [Thereus ismarus
(Cramer), Bussa ematheon (Cramer); behavior; Surinam, Peru,
Brazil]

Roberto, Francisco de Assis da Silva
2001. See Duarte, 1. A., Jr. et al., 2001.

Rocha, Carlos Frederico Duarte da, and Marcelo Duarte
2001. Territorial-like defensive behavior of floral resources by

Heliconius ethilla n~rcaea Godart over H. sara apseudes
(HUbner) (Lepidoptera, Nymphalidae, Heliconiinae). Revista
brasileira de Zoologia 18(suppL 1): 323-328, 2 figs. (16 July)
[Brazil]

Rodriguez, Giovanna
2000. See Pifias, F. & G. Rodrfguez, 2000.

Romero, Francisco
2001. See Viloria. A. L. et al., 2001.

Ronquist, Fredrik
2001. See Nylin, S. et aL, 2001.

Roque, Lazaro
2001. Mariposas (Lepidoptera: Papilionoidea-Hesperioidea) de Pinar

del Rfo. Cocuyo 10: 14-16 (January) [general; Cuba]
Ross, Gary Noel

200 Ia. The Monarch: What's in a name? News of the Lepidopterists'
Society 43( I): 20-21, 31 (15 March) [Danaus plexippus
(Linnaeus)]

2001b. Clearwing leks induce jungle fever. American Butterflies 9(4):
28-31, 4 figs. [lthomiinae; behavior; Mexico]

Rothschild, Lionel Walter, and Heinrich Ernst Karl Jordan
1903. Lepidoptera collected by Oscar Neumann in North-East Africa.

Novitates zoologicae 10(3): 491-542 (20 December) [Hypanar
tia; morphology; taxonomy]

Roulston, T'ai, and James H. Cane
2000. Pollen nutritional content and digestibility for animals. Plant

Systematics and Evolution 222: 187-209, 1 fig .. 2 tabs. [Helico
nius]

Ruff, Jorge
1989. See Neira, M. et aL, 1989.

Salazar, Camilo
2001. See Jiggins, C. D. et al" 2001.

Salazar, Julian Adolfo
2001a. See Vargas, 1. 1. & J. A. Salazar, 2001.
2001b. Semblanzas lepidopterol6gicas con E. W. Schmidt-Mumm y su

colecci6n de mariposas. Boletin cientijico. Museo de Historia
Natural. Universidad de Caldas 5: 26-32, 6 figs. (January)
[general; Colombia]

2001c. Nuevas observaciones sobre la concentraci6n de lepid6pteros
ropal6ceros en las cumbres de algunos cerros de Caldas y
Antioquia, Colombia (Insecta: Lepidoptera). Boletin cientijico.
Museo de Historia Natural. Universidad de Caldas 5: 66-90.18
figs .. 1 tab. (January) [general; behavior]

2001d. See Nielsen, G. et aI., 2001.
2001e. Observaciones adicionales de "hilltopp" [sic]. Boletin cientifico.

Museo de Historia Natural. Universidad de Caldas 5: 137
(January) [general; behavior; Colombia]

2001f. Revisiones bibliognificas. Boletin cientijico. Museo de Historia
Natural. Universidad de Caldas 5: 154-157 (January) [general]

2001g. Las especies de los generos Callicore HUbner, [1819], Paulo
gramma Dillon, 1948 y Catacore Dillon, 1948, depositados en
la colecci6n E. W. Schmidt-Mumm, Bogota, Colombia (Lepi
doptera: Nymphalidae). Shilap 29(114): 179-182 (30 June)
[general; Colombia]

200 Ih. Contribuci6n al conocimiento de los Morphinae colombianos V.
Estudio de una poblaci6n de Morpho amathonte (Deyrolle,
1860) y de Morpho niepelti Rober, 1927 en eJ occidente de
Colombia (Lepidoptera: Nymphalidae, Morphinae). Shilap
29(116): 371-377, 3 figs. (31 December) [host plants; distribu
tion; behavior; conservation]

2001i. See Bollino, M. & J. A. Salazar, 2001.
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Salazar, Julian Adolfo, and Luis Miguel Constantino
2001 a. Synthesis of the Colombian Charaxidae and description of new

genera for South America: Rydonia, Annagrapha, Pseudochar
axes, Muyshondtia, Zikania (Lepidoptera, Nymphaloidea).
Lambillionea 101(2)(suppl. 3): 344-369, II figs. (June) [new
subspecies: Pseudocharaxes xenocrates ernestoi]

2001 b. Synthesis of the Colombian Charaxidae and description of new
genera for South America: Rydonia, Annagrapha, Pseudochar
axes, Muyshondtia, Zikania (Lepidoptera, Nymphaloidea).
Lambillionea 101(3)(2): 506 (September) [also in Lambillionea
101(4): 366, bis (December)] [bibliographic addendum]

Salazar, Julian Adolfo, and Efra.n Reinel Henao
2000. Inventario de lepidopteros de Manizales, pp. 102-117. In: Parra,

M. L., J. I. Vargas & M. Tabares, Mariposas de Manizales.
Manizales, Instituto para la Ciencia (December) [general;
Colombia]

Salazar, Julian Adolfo, and Carlos Lopez
2001. Posible homonimia. Boletin cientifico. Museo de Historia

Natural. Universidad de Caldas 5: 136-137 (January) [Gibbos
sa, replacement name for Gibbonota Salazar & L6pez]

Salazar, Julian Adolfo, and Jose Ignacio Vargas
200 I. Mariposas colombianas II. Sobre estados inmaduros de ropal6

ceros colombianos: Crisalidas de Agrias aedon (Hew.), Caligo
eurilochus (Cr.), Thracides phidon (Cr.), Adelpha lycorias
wallisii (Dwtz.), Parides anchises nielseni (Boll. & Salz.) &
Necyria incendiaria (Th.). Boletin cientifico. Museo de Historia
Natural. Universidad de Caldas 5: 115-124,6 figs. (January)
[host plants]

Salmon, Michael A.
2000. The Aurelian legacy. British butterflies and their collectors.

Berkeley, University of California Press. 432 pp., frontisp., 41
pis., 162 figs. [general; history]

Sambles, J. Roy
2001. See Vukusic, P. et aI., 2001.

Sanchez, Fredi
2000. See Osborn, F. R. & F. Sanchez, 2000.

Sandved, Kjell Bloch
1976. Flap over numerals. International Wildlife 6(3): 36-39, figs.

([April]) [general; morphology]
Santos, J. H. Ribeiro dos

1990. See Singh, S. R. et aI., 1990.
Saraiva, Luiz S.

1996. See Neves, L. L. de M. et aI., 1996.
Sauer, Peter

2001. The Monarch versus the global empire. Orion 20(2): 42-48,
figs. [Danaus plexippus (Linnaeus); conservation; Mexico]

Scatoni, Iris B.
1996. See Bentancourt, C. M. & I. B. Scatoni, 1996.

Schappert, Phillip J.
2001. Butterfly buffet. Natural History (New York) 110(6): 46-49,

figs. (July-August) [general; behavior; Ecuador, Peru, Costa
Rica]

Schmidt, Gerold, and Gerhard Zotz
2000. Herbivory in the epiphyte. Vriesea sanguinolenta Cogn. &

Marchal (Bromeliaceae). Journal of tropical Ecology 16(6):
829-839,4 figs., 1 tab. (November) [Napaea eucharila (Bates);
host plant; Panama]

Schwartz, Gustavo, and Rocco Alfredo Di Mare
2001. Diversidade de quinze especies de borboletas (Lepidoptera,

Papilionidae) em sete comunidades de Santa Maria, RS. Ciencia
rural (Santa Maria) 31 (l): 49-55, 5 figs., 3 tabs. (January
February) [general; Brazil]

Scobie, Malcolm J.
2001. See Honey, M. R. & M. J. ScobIe, 2001.

Scott, James A., and David M. Wright
1990. Butterfly phylogeny and fossils, pp. 152-208, I fig. In: Kudrna,

O. (Ed.), Butterflies of Europe. Volume 2. Introduction to
lepidopterology. Wiesbaden, AULA-Verlag. [general]

Sefton, Nancy
1976. See Andresen, J. et aI., 1976.

Sehnal, Peter
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1996. Esquinas-Nationalpark. "Regenwald der Osterreicher". Gebiets
beschreibung - Regenwaldbiologie - Naturbeobachtungen. pp.
80-111. figs. 108-195. In: Sehnal, P. & H. Zettel, Esquinas
Nationalpark. Der Regenwald der Osterreicher in Costa Rica.
Wien. Naturhistorisches Museum. [general]

Shapiro, Arthur Maurice
2001. The spirit of butterflies: Myth, magic, and art, by Maraleen

Manos-Jones. 2000. News of the Lepidopterists' Society 43(1):
16,27, I fig. (15 March) [general; book review]

Silbermann, Gustave Henri Rodolphe
1835. Enumeration des Entomologistes vivans. suivie de notes sur les

collections entomologiques des principaux musees d'histoire
naturelle d'Europe. sur les socibes d'Entomologie. sur les
recueils periodiques consacres a ['etude des insectes. et d'une
table alphabetique des residences des entomologisles [sic].
Paris, Roret. v + 116.pp. [general]

Silva, Eliane Aparecida
1987. See Araujo, A. F. B. de et aI., 1987.

Simon, Hilda
1969. Milkweed butterflies. Monarchs. models. and mimics. New

York, The Vanguard Press. 120 pp., figs. [general; ecology;
behavior]

Singh, S. R, L. E. N. Jackai, J. H. Ribeiro dos Santos, and C. B.
Adalia

1990. Insect pests of cowpea, pp. 43-89, II pIs., II tabs. In: Singh. S.
R. (Ed.), Insect pests of tropical food legumes. Chichester, John
Wiley & Sons. [Urbanus proteus (Linnaeus), Thecla jebus
(Godart); host plant]

Smart, Paul Edgar
1973. Butterflies presented by Saruman. London. Saruman Butterflies.

44 pp., figs. (May) [general]
Soares, Alexandre

2001. See Callaghan, C. J. & A. Soares, 2001.
Soto, Gerardo, and Allan Gonzalez

1998. Estados larvales de lepid6pteros asociados con plantas de
importancia econ6mica en Costa Rica. Agronomia costarricense
22(2): 229-233. [general; host plants]

Sotos, Carmen
1991 a. Iconografia artistica de la Real Comision de Guantanamo, pp.

123-137, figs. In: Higueras, M. D. (Ed.), Cuba ilustrada. La
Real Comision de Guantanamo /796-1802. Tomo I. Madrid,
Lunwerg Editores S.A. [general; history]

1991 b. Laminas botanicas y zoologicas de Jose Guio, pp. 171-181,
figs. In: Higueras, M. D. (Ed.), Cuba ilustrada. La Real
Comision de Guantanamo 1796-1802. Tomo I. Madrid, Lun
werg Editores S.A. [general; history; iconography]

Speed, Michael P.
2001. See Turner. J. R. G. & M. P. Speed, 2001.

Sperling, Felix A. H.
2001. See Caterino, M. S. et aI., 2001.

Srygley, Robert B.
200 Ia. Compensation for fluctuations in crosswind drift without

stationary landmarks in butterflies migrating over seas. Animal
Behaviour 61(1): 191-203,6 figs., 4 tabs. (January) [Pieridae.
Nymphalidae, Hesperiidae; Colombia]

2001b. Incorporating motion into investigations of mimicry. Evolution
ary Ecology 13(7/8): 691-708, 2 figs., 2 tabs. [general]

200 Ic. Sexual differences in tailwind drift compensation in Phoebis
sennae butterflies (Lepidoptera: Pieridae) migrating over seas.
Behavioral Ecology. 12(5): 607-611, 6 figs. [host plants;
behavior; Colombia. Panama]

Srygley, Robert B., and Evandro G. Oliveira
2001. Orientation mechanisms and migration strategies within the

flight boundary layer, pp. 183-206, 7 figs., 2 tabs. In: Woi
wood, I. P., D. R. Reynolds & C. D. Thomas (Eds.), Insect
movement. Mechanisms and consequences. Wallingford, CABI
Publishing. [general]

Srygley, Robert B., and Carla Maria Penz
200 I. Larval description and hostplant record for Ithomia diasia

Hewitson (Nymphalidae: Ithomiinae) in Panama. Journal ofthe
Lepidopterists' Society 54(4): 145-146, I fig., I tab. (lO
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December)
Stekolnikov, A. A.

2001a. See Kuznetzov, V. I. & A. A. Stekolnikov, 2001a.
2001b. See Kuznetzov, V. I. & A. A. Stekolnikov, 2001b.

Stephan, Julius
1908. Nachtflieger unter den Tagfaltern. Natur und Haus (Dresden)

17(3): 33-36 (November) [general; behavior]
[1924]. SchmetterLing, Liebes, Luft'ges, Leichtes Ding! PLaudereien und

Betrachtungen fUr Freunde der Falterwelt. Guben, Albert
Koenig. [iv] + 199 pp. [general]

Stevenson, Rob, and William A. Haber
2000a. Migration of butterflies through Monteverde, pp. 118-119. In:

Nadkarni, N. M. & N. T. Wheelwright (Eds.), Monteverde.
Ecology and conservation ofa tropical cloudforest. New York,
Oxford University Press. [general; Costa Rica]

2000b. Manataria maculata (Nymphalidae: Satyrinae), pp. 119-120. In:
Nadkarni, N. M. & N. T. Wheelwright (Eds.), Monteverde.
Ecology and conservation ofa tropical cloud forest. New York.
Oxford University Press. [host plant; behavior; Costa Rica]

Sturm, Helmut
1958. Gehausebauverhalten einer Hesperiidenraupe. Verhandlungen

der deutschen zoologischen Gesellschaft (ZooLogischer Anzeig
er, Supplementband) 21: 259-262,2 figs. [Pyrrhopyge charybdis
Doubleday, P. phidias (Linnaeus); host plant; Colombia]

2001. EI comportamiento de algunos artr6podos colombianos y
europeos y su significado evolutivo. Revista de la Academia
colombiana de Ciencias exactas, fisicas y naturales 25(96):
429-433 (September) [Pyrrhopyge phidias (Linnaeus), P.
charybdis Doubleday; host plant]

Swengel, Ann B.
2001a. NABA 4th of July Butterfly Count Column, News from the

2000 counts. American Butterflies 9(2): 50, 1 graph [Mexico]
200lb. The NABA National Butterfly Counts. National fireworks.

American Butterflies 9(2): 14-23, figs. [general; Mexico]
Taeger, Andreas, and Reinhard Gaedike

2001. On the papers "Systema Glossatorum..." of Fabricius (1807) and
"Die neueste Gattungs-Eintheilung der Schmetterlinge... " of
IIIiger (1807) and the consequences for authorship of several
generic names. Nota lepidopteroLogica 24(1/2): 85-88 (10
August) [general]

Teixeira, Dante Martins
1995. Brasil-Holandes. Dutch Brazil. Rio de Janeiro, Editora Index.

I: 222 pp., pIs., figs; 2: 192 pp., pIs.; 3: 144 pp., pIs.; 4: 185
pp., pis.; 5: 240 pp., pIs. [general; history]

1997. Dutch Brazil. Volume II. The "Thierbuch" and "Autobiography"
of Zacharias Wagner. Rio de Janeiro, Editora Index. 240 pp.,
figs. [general; history]

Teston, Jose Augusto, and Elio Corseuil
2001. Ninfalfdeos (Lepidoptera, Nymphalidae) ocorrentes no Rio

Grande do Sui, Brasil. Parte I. Danainae e Ithomiinae. Biocien
cias (Porto Alegre) 9(1): 51-61 (30 June) [general]

Thomas, Chris D.
1982. See Cheverton, M. R. & C. D. Thomas, 1982.

Thomas, Jeremy A.
2001. See Elmes, G. W. et aI., 2001.

Tippenhauer, Louis Gentil [1867- ]
1893. Die InseL Haiti. Leipzig, F. A. Brockhaus. xviii + 693 pp., 32

pIs., figs., tabs. [general; host plants]
Tobar, Diego, J. Orlando Rangel and Miguel Gonzalo Andrade

2001. Las cargas polfnicas en las mariposas (Lepidoptera: Rophaloce
ra [sic)) de la parte alta de la cuenca del Rio Roble - Quindio 
Colombia. Caldasia 23(2): 549-557, 3 tabs. (November)
[pollination; ecology]

Torre, Aurelio Hiigo
2001. See Fernandez, F. et aI., 2001.

Turner, John Richard George, and Michael P. Speed
2001. How weird can mimicry get? Evolutionary Ecology 13(7/8):

807-827, 1 fig., I tab. [general]
Uono, Kazuo, Hirotaka Matsuka and Susumu Yamaguchi

1987. [In search of the worLd's most beautifuL butterflies], pp. 39-50,
figs. In: Igarashi, S. (Ed.), Butterflies. Papillons. Tokyo. [In
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Japanese] [general]
Unwins, Mike, and [Mike] Pringle

2001. Bolivia - Butterflies of the Andes and Amazon basin. Bulletin
of the amateur Entomologists' Society 60(438): 184 (October)
[general]

Vargas, Hector
1967. Plagas y enfermedades de los cultivos de Azapa. Revista de la

Universidad del Norte (Arica) 2: 43-64. [Eudamus proteus
(Linnaeus), HyLephila sp., Leptotes trigemmatus (Butler); host
plants; Chile]

Vargas, Isabel
200 Ia Zone II. Mexico & the Caribbean Islands, pp. 65-72. In: 2000

Season Summary. News ofthe Lepidopterists' Society 43 (suppl.
I): 1-72 (1 April) [general; St. Croix]

200 Ib. See Monteagudo, D. et aI., 200 I.
Vargas, Jose Ignacio

2001a. See Nielsen. G. et aI., 2001.
2001b. See Salazar. J. A. & 1. l. Vargas, 2001.

Vargas, Jose Ignacio, and Julian Adolfo Salazar
200 I. Mariposas colombianas I. Sobre un extraordinario hfbrido de

Consul fabius cecrops (Dbl. & Hew.) x Consul panariste
pandrosa (Niep.) (Lep: Charaxidae). Boletin cientifico. Museo
de Historia natural. Universidad de CaLdas 5: 22-25, I fig.
(January)

Vega, German, and Paul Gloor
200 I. Lista preliminar de las mariposas diurnas (Hesperioidea: [sic]

Papilionoidea) de la Zona Protectora EI Rodeo. Ciudad Colon.
Costa Rica. Brenesia 55/56: 101-122, I tab. (March-September)
[general; host plants; behavior]

Vega, Obdulia
2001. See Pacheco. H. R. & O. Vega. 2001.

Vendramim, Jose Djair
1992. See Fancelli, M. & J. D. Vendramim, 1992.

Vendramim, Jose Djair, and J. C. Martins
1982. Aspectos biol6gicos de Ascia monuste orseis (Latreille, 1819)

(Lepidoptera-Pieridae) em couve (Brassica oleracea L. var.
acephala). PoLiagro 4(1/2): 57-65,4 tabs. [life history; Brazil]

Verhulst, Joseph T.
2000. Les Colias du Globe. Monograph of the genus Colias. Keltern,

Goecke & Evers. Texte, 263 pp.. figs; PLanches, pp. 265-308,
183 pIs.. figs. (August) [general]

200 I. Fiches speci fiques des Colias Fabricius (CoLias data sheets)
(Lepidoptera, Pieridae) - Quarante-huitieme fiche-. Lambillionea
101(4)(2): 617-620, 14 figs., I map (December) [CO harfordii
Edwards; Mexico] .

Vieira, Solange Aparecida
1994. See Alves, S. B. et aI., 1994.

Viloria, Angel Luis, Michael Jan Adams, Tomasz Wilhelm Pyrcz, and
Francisco Romero

2001. Noticia hist6rica sobre satiridos venezolanos coleccionados por
Karl Moritz (1797-1866) y discusi6n de su identidad taxon6mi
ca y la distribuci6n de PedaLiodes pisonia (Hewitson, 1862)
(Lepidoptera: Nymphalidae, Satyrinae). Shilap 29(113): 31-42,
6 figs. (30 March) [Venezuela]

Viloria, Angel Luis, and Tomasz Wilhelm Pyrcz
2001. Revalidaci6n y revisi6n de SteromapedaLiodes Forster, con

descripci6n de dos especies nuevas (Lepidoptera: Nymphalidae,
Satyrinae). Anartia 15: 1-22, 13 figs. (April) [So sanchezi, S.
schuberti; Venezuela]

Vitale, Fabio, and Maurizio Bollino
200 Ia. Descrizione di due nuove sottospecie di Napeogenes cranto

Felder & Felder, 1865 (Lepidoptera: Ithomiidae). Lambillionea
101(3)(1): 391-394, 3 figs. (September) [N. c. browni, N. c.
mariLenae; Colombia, Ecuador]

2001 b. Note sui genere Hypomenitis Fox, 1945, elementi di determina
zione e descrizione di nuovi taxa. (Lepidoptera: Ithomiidae).
Lambillionea 101(4)(1): 551-557, 3 pIs. (December) [H.
poLissena colombiana, H. lojana, H. theudelina bonita, H.
pyrczi; Colombia, Ecuador, Peru]

2001c. Due nuove Hyposcada Godman & Salvin, 1879 dell 'Ecuador.
(Lepidoptera: Ithomiidae). Lambillionea 101(4)(1): 558-560, I
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pI. (December) [H. lactea, H. illinissa napoensis; Peru]
Vitali-Veiga, Maria de Jesus, and Vera Llgia Letizio Machado

2001. Entomofauna visitante de Gleditschia triacanthos L. - Legumi
nosae durante 0 seu perfodo de flora~ao. Bioikos (Campinas)
15(1): 29-38, 4 figs., 3 tabs. [general; pollination; Brazil]

Vukusic, Peter, J. Roy Sambles, C. R. Lawrence, and Robin J.
Wootton

2001. Now you see it - now you don't. Nature (London) 410(6824):
36, I fig. (1 March) [Ancyluris meliboeus (Fabricius); color
ation]

Wahlberg, Niklas
2001. The phylogenetics and biochemistry of host-plant specialization

in melitaeine butterflies (Lepidoptera: Nymphalidae). Evolution
55(3): 522-537, 4 figs., 3 tabs. (10 April) [general]

Walker, Francis Augustus [1841-1905]
1878. Catalogue of Lepidoptera Rhopalocera in the collection of the

Rev. F. A. Walker, M.A., F.L.S. London, T. P. Newman. [iv] +
43 pp. [general]

Walla, Thomas R.
2001. See DeVries, P. J. & T. R. Walla, 2001.

Warren, Andrew D.
2001a. A new genus and species of Cyclopidinae from Zamora,

Ecuador (Lepidoptera: Hesperiidae). Boletin cientifico. Museo
de Historia natural. Universidad de Caldas 5: 138-153, 4 figs.,
1 tab. (January) [Freemania rawlinsi]

2001b. See Austin, G. T. & A. D. Warren, 2001.
2001c. A replacement name for Freemania A. Warren, with notes on

the higher classification of the genus (Lepidoptera: Hesperii
dae). Proceedings of the entomological Society of Washington
103(4): 1028-1029 [Freemaniana; Ecuador]

Wetherbee, David Kenneth
1984. An instant survey of St. Croix, V. I. natural history. Boston,

Author. 77 pp., figs. [general]
Wiklund, Christer

2001. See Kemp, D. J. & C. Wiklund, 2001.
Williams, Ernest H.

2000. See Kocher, S. D. & E. H. Williams, 2000.
2001. Butterflies through binoculars: The West. By Jeffrey Glassberg.

2001. American Butterflies 9(3): 46-47, 1 fig. [general; Mexico;
book review]

Williams, Theodore
1979. Butterflies are full of surprises. National Wildlife 17(5): 20-27,

figs. ([July]) [general; ecology; behavior]
Williamson, Michelle, and Chris Darling

2000. La Ventana in Monteverde: A migration corridor for insects, p.
438. In: Nadkarni, N. M. & N. T. Wheelwright (Eds.), Monte
verde. Ecology and conservation ofa tropical cloudforest. New
York, Oxford University Press. [general; behavior; Costa Rica]

Willis, Jake
2000. See Jiggins, C. D. et aI., 2000.

Willmott, Keith Richard, Luis Miguel Constantino, and Jason Piers
Wilton Hall

2001. A review of Colobura (Lepidoptera: Nymphalidae) with
comments on larval and adult ecology and description of a
sibling species. Annals of the entomological Society ofAmerica
94(2): 185-196, 8 figs., I tab. (March) [CO annulata; taxonomy;
host plants; distribution; Neotropics]

Willmott, Keith Richard, Jason Piers Wilton Hall, and Gerardo
Lamas

2001. Systematics of Hypanartia (Lepidoptera: Nymphalidae: Nymph
alinae), with a test for geographical speciation mechanisms in
the Andes. Systematic Entomology 26(4): 369-399, 24 figs., I
tab. (October) [new taxa: H. dione disjuncta, H. celestia, H.
fassli, H. trimaculata, H. t. autumna, H. cinderella; biogeogra
phy; Neotropics]

Witte, Luger
1995. See Hartmann, T. & L. Witte, 1995.

Wojtusiak, Janusz
[2001]a. See Balint, Z. & J. Wojtusiak, [2001]a.
2001b. See Balint, Z. & J. Wojtusiak, 2001b.

Wood, Jim
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1976. See Andresen, 1. et aI., 1976.
Wootton, Robin J.

2001. See Vukusic, P. et aI., 2001.
Wright, David M.

1990. See Scott, J. A. & D. M. Wright, 1990.
Wynne, Ian R.

2001. See Joron, M. et aI., 2001.
Yamaguchi, Susumu

1987. See Dnno. K. et aI., 1987,
Yang, Zihen H.

2001. See Jiggins, C. D. et aI., 2001.
Yoshimoto, Hiroshi

2001. Generic treatment of the tortoiseshell and its allied jagged
nymphalids (Lepidoptera, Nymphalidae, Nymphalinae). Butter
flies (Tokyo) 28: 40-46, 7 figs., I tab. (30 April) [general]

Zamith, Adiel Paes Leme
1962. Anatomia morfol6gica externa e interna da lagarta, e do adulto

da Brassolis sophorae laurentii Stichel, 1925. Anais da Escola
de Agricultura "Luiz de Queir6s" 19: 431-451, 3 pis. [Brazil]

Zirlin, Harry
2001. Taxonomists just wa! [sic] have fun. Generically speaking.

American Butterflies 9(4): 42-45, 2 'figs. [general; etymology]
Zotz, Gerhard

1998. Demography of the epiphytic orchid, Dimerandra emarginata.
Journal of tropical Ecology 14(6): 725-741, 8 figs., 4 tabs.
(November) [Cremna thasus (Stoll); host plant; Panama]

2000. See Schmidt, G. & G. Zotz, 2000.
Zucoloto, Fernando Sergio

2001. See Barros-Bellanda. H. C. H. & F. S. Zucoloto, 2001.
Zulka, K. P.

2001. See Krenn, H. W. et aI., 2001.
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NOTE

NEUROBATHRA LEAFMINER RECORDS
ON JATROPHA NEW TO FLORIDA

(LEPIDOPTERA: GRACILLARIIDAE)

J. B. HEPPNER 1

Florida State Collection of Arthropods
FOACS, OP), P. O. Box 147100, Gainesville, Florida 32614, USA

The leafminer moth, Neurobathra curcassi Busck, was originally
described from Cuba (Busck, [1934]) from specimens reared on leaves
of psychic nut, Jatropha curcas (Euphorbiaceae), a somewhat medicinal
plant from Mexico and northern South America, and grown throughout
the Caribbean. For a number of years (records are from as early as
1975), and possibly longer, a leafminer has been known on Jatropha in
southern Florida (tentatively noted as "CaLoptiLia sp.") but had not been
identified with certainty. Recent studies of available specimens, plus the
fact that the Cuban species also mines the leaves of Jatropha plants,
indicated that the Florida species could be N. curcassi. Don Davis (pers.
comm.) (Smithsonian Institution, Washington, DC), who is revising the
Gracillariidae for North America, notes that two new species of the
genus are now known for southern Florida, one of which was reared
from Jatropha plants, but that N. curcassi has not yet been confirmed to
be among these new records.

The genus Neurobathra contains 3 described species, with two
previously being found in the USA, and one of these also in Florida: N.
strigifinitella (Clemens), a leafminer on oaks. Additionally, we have the
two new species already mentioned above. It should be noted that it is
conceivable that some of the records below may refer to another species
(or that part of the records are mixed), since N. curcassi could also be
in southernmost Florida, but thus far it has not been confirmed. Thus, the
records below most likely are for the new species on Jatropha in Florida
being described by Davis. While these records cannot be absolutely
confirmed as the new species, it may be of interest to note the available
DPI records for the leafminer on Jatropha. Most of these records refer
only to the leafmine, and available specimens of adults lack abdomens,
so species confirmation cannot be obtained for these records. Appear
ances of the adults are similar to N. curcassi but genitalic examination
is required to determine the exact species.

The exact date of appearance for the species in Florida is not known
but likely it is a native species. Rearings from two Jatropha species in
1983 were from Pompano Beach (Broward Co.) and Hialeah (Dade Co.);
and the earliest records available are from North Miami (1975), Ft.
Myers (1976), and Naples (1977, 1979). Inasmuch as these Florida
records are so widespread (Miami to Ft. Myers), it is likely that the moth
has been in Florida for many years previous to 1975 and is not a recent
import from the Caribbean. However, all Jatropha species in Florida are
naturalized from tropical America. There are about 180 species of
Jatropha known in tropical America, and three of these occur as far
north as southern and western Texas, and may also host Neurobathra
species as leafminers. The jatropha leafminer from Cuba, N. curcassi,
has been recorded on 4 or 5 species of Jatropha; thus, it may even feed
on a number of additional species of the plant genus.

The Florida records are from along both coasts of Florida, from Key
Largo to Ft. Pierce (St. Lucie Co.) on the Atlantic Coast, and to Palm
etto (Manatee Co.) on the Gulf Coast. This distribution is typical of other
moths and tropical plants of the Caribbean that can survive along the
Florida coasts as far north to where occasional winter frosts are too se-

I Contribution No. 924, Entomology Section, Bur. Ent. Nema. Plant Path., Oiv.
Plant Industry, Florida Dept. Agric. & Consumer Serv., Gainesville, FL.

vere (the latitude of Tampa Bay) for them to survive, although some
tropical species in Florida can go further north on the Atlantic coast as
far as Cape Canaveral.

Records of the Florida jatropha leafminer include the following (DPI
= Division of Plant Industry records; FSCA =Florida State Collection
of Arthropods); all are larval records (DPI), except the FSCA records
(from Pompano Beach):
Broward Co.

Ft. Lauderdale, 21 Nov 1991, ex Jatropha sp., L. Ooms (OP)
Plantation, 2 Aug 1994, ex Jatropha integerrima, K. Vanyo (OPI)
Pompano Beach, 30 Sep 1983, ex Jatropha curcas, O. Leone (OPIIFSCA)

Collier Co.
Naples, 8 Jun 1979, ex Jatropha sp., K. Oelate (OP)

II Aug 1993, ex Jatropha integerrima, M. Brodie & R. Buchholz (OP))
18 Nov 1977, ex Jatropha multifida, G, Gwin (OP!)

Oade Co.
Hialeah, 8 Mar 1984, ex Jatropha integerrima, L. Chang & L. Oavis (OPI)

19 Aug 1983, ex Jatropha c:urc:as, M. Thunnond (OPI)
Miami, 14 Mar 1988, ex Jatropha integerrima, O. Storch (OPI)

23 Mar 1984, ex JatroplUl sp., P. Perun (OP)
24 Oct 1985, ex Jatropha curcas, R. Bums & A. Hamon (OP)

North Miami, 9 Jan 1975, ex Jatropha hastata, O. E. Sager (OPI)
North Miami Beach, 23 Sep 1983, ex Jatropha sp., P. Perun (OP)

Lee Co.
Ft. Myers, 23 Jul 1976, ex Jatropha sp., W. T. Walsh (OP)

26 Aug 1987, ex Jatropha integerrima, O. L. Warkentin (OP!)
Manatee Co.

Palmetto, 6 Jul 1995. ex Jatropha curcas, J. gossYPi/olia. M. Runnals (DP))
Monroe Co.

Key Largo, 17 May 1978, ex Jatropha multifida, P. Chobrda & W. E. Wyles
(OP)

Palm Beach Co.
Boynton Beach, 27 May 1994, ex Jatropha integerrima, S. Cook (OP)
Palm Beach Gardens, 6 Jan 1983, ex Jatropha integerrima, P. Wright-Koll

(OP)
St. Lucie Co.

Ft. Pierce, 17 Sep 1983, ex Jatropha sp., K. Hibbard (OP))
Ft. Pierce, I Oec 1983, ex Jatropha sp., K. Hibbard (DP))

Sarasota Co.
Sarasota, II Apr 1980, ex JatroplUl hastata, J. McFarlin (OP\)

Biology.- Recorded hosts ab()ve include Jatropha sp., J. curcas, J.
gossypijoLia, J. integerrima. J. muLtifida (Euphorbiaceae) (J. hastata =
J. integerrima). Larvae mine the leaves.
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THE MONARCH
Danaus plexippus (Linnaeus) (Nymphalidae: Danainae)

by J. B. Heppner
The first in a new series of booklets on various species of moths and butterflies, The
Monarch tells the life history story of this famous butterfly of North America. The
easy-reading text covers the history of the monarch, its distribution, variation,
classification, biology and life history, migation and behavior, conservation, and field
studies. Extensive coverage is given to the overwintering sites in Mexico and
California. Organizations supporting the monarch conservation are listed at the end of
the book, along with a bibliography of papers on the monarch and other butterflies.
The booklet is illustrated with numerous color photographs, plus maps and other
figures. Other titles are planned.

2005. 42pp, full color (6 x 9 in) $7.95 (postpaid in USA)
Orders: Scientific Publishers, P.O. Box 15718, Gainesville, FL 32604
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LEPIDOPTERA OF FLORIDA
Part 1. Introduction and Catalog

by J. B. Heppner
The first new catalog for the Florida fauna since 1965 treats 2,941 species. There are
55 black and white plates illustrating about a third of the species. The introduction
includes a history of Lepidoptera studies in Florida, the natural areas of Florida, a
gazetteer to Florida place names, and lists of exotic, endemic, pest, beneficial, and
stray species, plus erroneous records. There are notes on field techniques and curation,
plus basic morphology, a family list and family key, as well as a listing of name
changes of species. The main catalog gives the range and months of adult activity, and
a complete hostplant record for each species. There is an extensive bibliography and
indexes for hostplants, genera and species names of Lepidoptera, and common names.
Collaborators for some catalog data include W. L. Adair, Jr., H. D. Baggett, 1. S.
Dickel, L. C. Dow, 1. C. Emmel, and D. H. Habeck.

2004. 36 + 439pp (8-112 x 11 in) $95.00 ($3 shipping in USA)
ATL price for members is $35 ($3 shipping in USA)

ATLAS OF NEOTROPICAL LEPIDOPTERA
Checklist: Part 4A. Hesperioidea - Papilionoidea

edited by Gerardo Lamas
The Neotropical butterflies encompass 7,784 species from the Mexican border south
to Patagonia, including the West Indies and Bermuda. The editor and collaborating
authors (c. J. Callaghan, M. M. Casagrande, O. H. H. Mielke, 1. W. Pyrcz, R. K.
Robbins, and A. L. Viloria) have organized this vast fauna into the first comprehensive
catalog ever completed. A number of new genera are also described and named in the
work for species needing new generic names, and for that section the authors had
added help from M. Duarte, 1. Y. Miller and L. D. Miller. The index lists over 35,000
names, including all synonyms and form names. The catalog includes the U.S.
Mexican border region, so some North American species are also listed. There are
introductory remarks and discussions for some groups.

2003. 670pp. (8-112 x 11 in) $55.00 (postpaid in USA)
Payments to Center for Systematic Entomology, Gainesville, FL
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ORDERS: above titles can be ordered from ATL, P.O. Box 141210, Gainesville, FL 32614-1210
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Tribal Classification of the Lepidoptera

Distribution Notes on Taiwan Moths, 2. Mimicia pseudolibatrix (Pyralidae:
Pyralinae)

3. Pyrausta mystica (Pyralidae: Pyraustinae)

4. Genera Lixa and Tamraca (Pyralidae: Pyralinae)

5. Udea stigmatalis (Pyralidae: Pyraustinae)

Primitive Sedge Moths from New Zealand and Tasmania: Transfer of
Proditrix and Relatives to Orthoteliinae (Glyphipterigidae)

Additions to the Bibliography of Butterflies, in the Atlas of Neotropical
Lepidoptera. VI. Comprising mostly Works Published in 2001

Neurobathra leafminer records on Jatropha new to Florida (Gracillariidae)
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