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A MESSAGE FROM THE MUSEUM

Over the last five years the UWSP Museum Reports have been able
to contribute a significant volume of descriptive research concerning tropi-
cal butterflies of the New World.

Since 1993 we have assembled the contents of the present pioneer
volume treating the Neotropical "Blue" Butterflies (Lepidoptera, Lycaeni-
dae, Polyommatini). It has been a special challenge since only one con-
tributing author used English as his first language; placing texts into Eng-
lish from authors usually using Hungarian and Hebrew added an additional
demand.

In the present volume three genera are formally revised and several
others synoptically reviewed; over a dozen species are described as new
and the previously unknown life histories of over twenty species are eluci-
dated. Complex mimicry rings among the butterflies, as well as symbiotic
relationship with ants, are explored. The Neotropical Polyommatini are
shown to be far more diverse (and ecologically complex) than ever antici-
pated. Both black & white and color illustrations are used.

An interesting sidelight of this work is the fact that the seminal
nomenclature for most of these butterflies was authored in 1945 by Vladi-
mir Nabokov (the Russian/ American writer now famous for works like
Lolita, Ada, Pale Fire etc.) during his tenure as an entomologist at the
Museum of Comparative Zoology, Harvard University. Many of the new
taxa in the volume are named after characters in Nabokov’s life and works
and a number of scholars of Nabokov’s literary work have helped in the
proposing of appropriate names.

In a time when it is difficult for institutions to support the publi-
cation of substantial descriptive work, the Museum is happy to be able to
make this contribution and takes this opportunity to thank those who also
contributed to this volume, both by financial support and volunteer effort.

Frank Bowers, Ph.D.
Director




SOME TECHNICAL COMMENTS

General— This volume was produced by offset printing from electronically generated camera-
ready copy and assembled mostly from diskettes provided by authors subsequent to the review
process. The printing method is consistent with our view of requirements of the ICZN Code
(although electronically producing each page would, in fact, produce a cleaner copy). The
circumstance of the first language of two authors being either Hungarian or Hebrew provided a
challenge, along with the fact that although many countries have up-to-date computer technology,
operators producing diskeites from such systems may not always be fully trained. Thus, some format
problems were extremely difficult with the diskettes supplied. Editorial errors, perhaps minimizable
only with a very large budget, thus resulted in certain instances. Where spellings differed between
certain "Old World" and "New World" usages (grey/gray, color/colour, etc.) usages of the particular
authors were followed. To avoid possible loss of information, the Reports sometimes opted for page
formats varying somewhat from those in in the past. Similarly, since some kinds of graphics
reproduced better on various grades of paper (or with certain reproduction techniques, like lasered
masters versus photographed masters) changes were also made regarding the kind of paper used for
certain reproductions. To accommodate the size of the volume, and the number of anticipated
overseas mailings, a reinforcing binder was used over the perfect binding.

Taxonomic Format— Technicians noted that "Old World" taxonomists used a somewhat different
format than "New World" authors. For instance, Old World authors consider the Latin binomial,
author and publication date as standard and include the latter without necessarily a reference in the
accompanying bibliography. This makes sense in that citations like "Cyclargus Nabokov 1945" are
consequently consistent in all papers instead of appearing as "Cyclargus Nabokov 1945a" in one
paper, "Cyclargus Nabokov 1945b" in another, if keyed to individual bibliographies. Query of the
authors indicated they considered standard nomenclatorial dates (often as established by decisions of
the ICZN) readily available in synonymic catalogues (like Bridges 1988, 1994) and not necessarily
requiring complexly lettered bibliographic citations unique to each paper. Accordingly, in these
regards, the Reports followed the formats of the individual authors.

Photographic Plates— Budget constraints required that photographic figures be plated in clusters
each referring to various papers in the volume. Accordingly, as in past Reports, photoplates are
interspersed throughout the volume and faced by a usually unpaginated caption page. At the end of
each Report within the volume, a cross-referenced list is provided concerning where either color or
black & white illustrations can be found relevant to the taxa of a particular paper.

Volunteer Staff— A significant volunteer staff, aside from individuals acknowledged in each of
the Reports, aided in the assembly of this volume. Of particular help in assembling and disseminating
material were the following individuals. Graphics— Laura Duffy, Rose Castro; Assembly— David
Grossman, Adetne Smith, Cecil Jennings, Beverly Darwin, Ken Sevitsky, Constance Pigozzi, Marion
Kronheim, Charlotte Alper. The services of several of these persons were provided through the
support of the Environmental Action Committee, Brooklyn Society for Ethical Culture, for which the
Reports particularly thanks BEAC coordinators Charles Horwitz, Esq. and Lisel Bumns.
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SECTION 1

Continuation of the Series
"Polyommatine Lycaenids of the Oreal Biome in the Neotropics"

The first four papers of this volume continue a series of papers by Zs. Bdlint (with K. Johnson
or G. Lamas) which have been cumulatively titled "Polyommatine Lycaenids of the Oreal Biome in the
Neotropics”. Parts I-IV were previously published in Acta zool. hung. [Budapest] and Annls hist.-nat.
Mus. nam. hung. [Budapest]. Herein, articles which (a) continue alpha taxonomic elaboration of poly-
ommatines of the oreal biome and (b) are consistent with the original authorship of this series are
published as Parts V-VIII as noted immediately below. These four "parts” should be cited as indicated
below, as also noted on the backside of each article’s cover page. Following these "parts” of the
polyommatine lycaenid series, papers by various other authors (treating either biological topics con-
cerning the Polyommatinae or taxonomic commentary) are published as separate articles in Section II.

Polyommatine Lycaenids of the Oreal Biome in the Neotropics, part V: Synopsis of the High Andean
and Austral Polyommatine Genus Madeleinea Bdlint 1993 (Lepidoptera, Lycaenidae) by Zs. Bélint and
K. Johnson, REPORT 43

Polyommatine Lycaenids of the Oreal Biome in the Neotropics, part VI: Species Diagnostics of the
Genus Leptotes in Continental South America (Lepidoptera, Lycaenidae), by Zs. Bdlint and K. Johnson,
REPORT 44

Polyommatine Lycaenids of the Oreal Biome in the Neotropics, part VII: The Argentine Fauna of
Pseudolucia Nabokov (Lepidoptera, Lycaenidae), by Zs. Bdlint and K. Johnson, REPORT 45

Polyommatine Lycaenids of the Oreal Biome in the Neotropics, part VIII. A New Species of
Pseudolucia Nabokov from the Coastal Region of Chile (Lepidoptera, Lycaenidae), by Zs. Bdlint and
K. Johnson, REPORT 46







Synopsis of the High Andean and Austral
Polyommatine Genus Madeleinea Bélint 1993
(Lepidoptera, Lycaenidae)

By Zsolt Bdlint
Zoological Department
Hungarian Natural History Museum
H-1088 Budapest, Baross u. 13.

Hungary

and

Kurt Johnson
Department of Entomology
American Museum of Natural History
Central Park West at 79th Street
New York, New York 10024 U.S.A.




Polyommatine Lycaenids of the Oreal Biome in the Neotropics, part V: Synopsis of the High Andean

and Austral Polyommatine Genus Madeleinea Bdlint 1993 (Lepidoptera, Lycaenidae) by Zs. Bélint and
K. Johnson

REPORTS of the

Museum of Natural History, University of Wisconsin
Stevens Point

NO. 43




UWSP Museum Reports: Neotropical "Blue” Butterflies

ABSTRACT.

The name Madeleinea Bélint 1993 is generally
construed by lepidopterists to be the valid name for the
Neotropical polyommatine assemblage sometimes referred
to as "ltylos sensu Nabokov" [misidentification], "Itylos
Nabokov" [invalid attribution] or Nivalis Balletto 1993
[invalid under Article 11g of the ICZN Code]. The genus
inhabits xeromontane oreal biomes in the high Andes. At
the time of this writing, twelve species are known, al-
though new species are being discovered regularly. The
genus is divided here into four species groups: "lolita
Species Group": M. lolita Bélint; "koa Species Group”:
M. koa (Druce), M. nodo Bélint and Johnson n.sp., M.
odon Bélint and Johnson n.sp., M. vokoban Bélint and
Johnson n.sp.; "huascarana Species Group": M. huasca-
rana Bilint and Lamas; "moza Species Group™: M. moza
(Staudinger), M. pacis (Draudt), M. cobaltana Bélint and
Lamas, M. tintarrona Bdlint and Johnson n. sp., M. ludi-
cra (Weymer), M. pelorias (Weymer).

Madeleinea mashenka Bélint 1993a, described
from a specimen lacking an abdomen but since determined
from recent material, proved to be an Itylos (Draudt 1921)
species.

Madeleinea belongs in Eliot’s (1973) Polyom-
matus section. Within that section, although the morpho-
logies of Madeleinea, Pseudolucia Nabokov 1945 and Pa-
ralycaeides Nabokov 1945 clearly suggest a common ori-
gin, distinctive structural differences (particularly con-
sidering both sexes) support their separate generic status.
Paralycaeides appears closest to Madeleinea but an imme-
diate sister relationship is supported only by the female
genitalia. Because Madeleinea is speciose and has taxa
exhibiting a variety of silver-marked ventral patterns it is
suspected that some workers may desire to split the genus
into several genera (as proposed recently for Pseudolu-
cia). However, as with Pseudolucia, study of characters
of both sexes in Madeleinea shows that such subdivisions
would be arbitrary, ambiguous and thus ill-advised.

Further testifying to the diversity of Madeleinea,
specimens obtained subsequent to printing of the present
paper necessitate description of additional new species
elsewhere.

INTRODUCTION

The genus Madeleinea Bdlint, 1993 is a Neo-
tropical group of polyommatine lycaenids curiously pat-
terned on the hindwing ventrum but with very "Holarctic-
looking™ male and female genital structures (Nabokov
1945: 39). The genus is restricted to the paramo and puna
regions of southern Colombia, Ecuador, Peru, Bolivia,
northeastern Chile and northwestern Argentina.

To many, this distinctive and attractive lycaenid
genus has been historically known as Irylos (e.g. Desci-

mon 1986: 509) based on the original work of Nabokov
(1945) which, until very recently, was the first and only pa-
per strictly dealing with Neotropical polyommatine lycaenids.
In his original work, Nabokov did not recognize the nomen-
clatorial action of Hemming (1929: 240, ¢f. 1967: 236) who
had validly designated the type species of Itylos Draudt 1921
as Cupido speciosa Staudinger, 1894. Nabokov ignored this
action (1945: 38) and designated another type species for the
genus, Cupido moza Staudinger, 1894.

This caused great confusion regarding the meaning
of Draudt’s original generic name and, even though the ori-
ginal group of taxa discussed by Draudt (1921, Irylos s.str.:
Cupido speciosa and Lycaena titicaca Weymer 1890) strongly
differed in morphology from the moza assemblage treated by
Nabokov, no valid generic name for the latter group actually
existed until the senior author (Bdlint 1993a: 24) proposed
the name Madeleinea. Balletto (1993: 242) had also pro-
posed a name, Nivalis, in another paper predating Bdlint’s
but because the name was explicitly denoted as an adjective,
taxonomists have opined that it is invalid under Article 11g
of the ICZN Code (see Bdlint 1993b, 1994a from G. Lamas,
in litt.).

Nabokov had very scanty material (cf. Bélint 1993a,
table 1) but his review of Neotropical polyommatines was
generally fruitful on the generic level. At the species level,
however, the work was far more incomplete, with many spe-
cies not discussed and others misinterpreted. Particularly
regarding Madeleinea, the result was that numerous entities
belonging to this distinct group of high Andean lycaenids re-
mained either undescribed or only haphazardly determined up
to very recent times.

In the seminal treatment of Madeleinea (Bélint
1993a: 24-28), the senior author summarized the known taxa
of the genus and also described two species, M. lolita and M.
mashenka. These species were each described from single
specimens found at The Natural History Museum, London
(BMNH) and the precise infrageneric position of M. mashen-
ka remained uncertain because the holotype lacked an abdo-
men. Bdlint and Gerardo Lamas were able to pursue the sta-
tus of M. mashenka from newly collected material preserved
at the Museo de Historia Natural Universidad Nacional Ma-
yor de San Marcos (Lima, Peru) (MUSM) (cf. B4lint 1993b:
3) and, as will be published in detail elsewhere, mashenka
belongs in Itylos (Draudt 1921). Bdlint and Lamas (1994)
described several unique Madeleinea taxa also represented in
MUSM material and it has been possible to include these spe-
cies in the present study at proof. A recent visit by Bdlint to
Peru (February-March 1995) was subsequent to review of the
present study and additional species were discovered then
which will require treatment elsewhere.

The present paper summarizes, in a revisionary for-
mat, the Madeleinea entities known previous to Bilint’s 1995
visit to Peru. It includes all previously described taxa, four
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new species, and synthesizes what is presently known of
the genus. Since many of the taxa described herein derive
from recently surveyed historical material previously uni-
dentified at various museums, it has appeared likely that
additional species of Madeleinea would be discovered. A
short trip to Peru by B4lint in 1995 combined field collec-
tion with review of unmounted museum material. His dis-
covery of still more Madeleinea species supports com-
ments by Bdlint and Lamas (1994) that sibling species
diversity among high Andean and austral Polyommatinae
now appears to be the rule rather than the exception. Pre-
viously noted lack of diversity in these groups (Larsen
1991) appears to have been an artifact of poor sampling
and lack of taxonomic work. The widening collecting ac-
tivities of various biodiversity surveys in high mountain
areas of Colombia, Ecuador, Peru, Bolivia, Chile and
Argentina are promising. At proof of the present paper
the authors received new Madeleinia material from the
Pululahua Preserve in Ecuador which will require descrip-
tion elsewhere.

MATERIALS AND METHODS

Materials. Extensive material in the present
study derives from unelaborated samples at the American
Museum of Natural History (AMNH). As noted by the
Jjunior author in various studies of high Andean "elfin
butterflies” (Lycaenidae, Theclinae) the AMNH houses
specimens from high Andean and austral collections of F.
M. Brown, H. Descimon, R. Eisele, B. MacPherson,
Luis Peiia and A. M. Shapiro as well as early historical
material purchased by E. 1. Huntington. Recently, the
AMNH has sponsored several expeditions to Argentina
and Chile and these have resulted in significant new ma-
terial; also, there has been a recent infusion of material
from high montane Ecuador by G. Kareofelas’ and C.
Witham’s survey of several high Andean preserves (see
Bélint and Johnson 1995). Since much of the material
previously published on Madeleinea derived from high
Andean and austral samples at the BMNH (B4lint 1993a)
we have incorporated data on these specimens as well (in
Appendix 1) updated to the new nomenclature. Further
historical materials were found and studied very recently
by the senior author in the Zoologische Staatssammlung
(Munich, Germany) (ZSBS) (Bélint 1994b).

Shapiro (1978: 71) has emphasized that particular
care must be taken not to describe widely disjunct mon-
tane or austral South American taxa from single dissec-
tions. Accordingly, using the combined material available
in the present study, numerous genitalic dissections were
prepared in order to assess ranges of structural variation
in known species and compare these to the additional spe-
cimens which appeared to represent unique entities.
BMNH dissections are mounted on microscope slides with

appropriate BMNH numbers (see Bélint 1993a); AMNH is
preserved in glycerin vials bearing the number sequence of
the senior author and has been placed on the pins of the
relevant specimens.

Methods. Since all Madeleinea taxa can be readily
identified by VHW pattern (as originally analyzed by Nabo-
kov, 1945: 42-43), we present Keys for the determinanation
of the taxa based both on wing color and pattern and struc-
tural characters of the male and female genitalia. Concerning
the latter, we have concentrated on characters generally fami-
liar from the historical polyommatine literature.

A rather detailed descriptive synopsis of the genus
was given by Nabokov (1945: 38-43, as Itylos, see Bélint 19-
93a: 24). Nabokov precisely described four historical entities
and, accordingly, we do not repeat this work. Also, we do
not give a detailed redescription for the taxa M. moza (Stau-
dinger, 1894), M. koa (Druce, 1896), and M. pacis (Draudt
[1921]) and we consider two other taxa, Lycaena ruberrothei
Weeks, 1902 and L. babhru (Weeks, 1901) as synonyms of
M. moza. These taxa have all been treated previously by
Bdlint (1993a) and the Keys and supplementary notes of the
present paper are more than adequate to incorporate these
historical taxa into this overall treatment of Madeleinea.

Nabokov mainly utilized wing pattern and male geni-
talic characters (Nabokov 1945, 1949). He did not incor-
porate female genitalic structures into his minutious descrip-
tions although he addended some supplemental drawing of
these structures. In the case of Madeleinea this is under-
standable because he indicates that only two female specimens
were available to him (cf. Bdlint 1993a, table 1). In the
present study, we incorporate fully all the female genitalic
structures of the genus (including the historical entities). The
morphology of the female genitalia, especially in the ventral
view, proved very useful for identification. Also, these are
vital to understanding the intergeneric position of Madeleinea
among the other South American polyommatines. Terminolo-
gy follows Bdlint (1993a) and B4lint and Johnson (1993a,b;
1994a,b; 1995), including their abbreviations to wing habitus
(DFW [dorsal forewing, etc.]) and geographic direction (NE
[northeast], etc.). Wing color notations follow Maerz and
Paul (1950).

Thus far, "hard" biologic data (descriptions of early
stages, hosts, biotope preferences, etc.) are not available for
Madeleinea but these will be extremely important to discover
and integrate into the growing knowledge of South American
polyommatines.

CHARACTERIZATION OF MADELEINEA
MADELEINEA Bdlint, 1993

Type species. — Cupido moza Staudinger, 1894
(Bdlint 1993a; 24)
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Itylos Nabokov, 1945: 38 [nec Itylos Draudt, 1921:
821.]. Lamas and Pérez, 1983: 36; Descimon,
1986: 519. ‘

Nivalis Balletto, 1993: 242 {invalid under Article 11g
of ICZN Code, explicitly proposed as an adjective].

Madeleinea Bélint 1993a: 24; Bdlint 1993b: 3. B4-
lint and Lamas 1994: 234.

DIAGNOSIS. Wings. Generally homogeneous
in external appearance: DW ground color blue with pro-
minent checkered fringes (only M. moza with brown DW
ground has white unicolorous cilia). VFW pattern normal
polyommatine, VHW markings with various combinations
of brown postbasal and postmedian spots with whitish
halos and, in the cell interspaces, extraordinary white or
gleaming silver markings or suffusions. Sexual dimor-
phism various, weak to absent in some cases (e.g. M.
moza), strong in others (e.g. M. nodo).

Morphology. Genital structure typical polyom-
matine (s. str. sensu Hirowatari 1992) in both sexes. Male
genitalia with uncus and gnathos well-developed and
straight in dorsal view, uncus variously horseshoe-shaped
in lateral view; tegumen robust but of commonplace poly-
ommatine shape, appendix angularis absent ("suspensori-
um"” sensu Eliot 1973); furca weak and elongate; valvae
overall of commonplace polyommatine shape but with ros-
tellum produced; aedeagus resembling Old World’s Ari-
cia-group in structure and shape and with sagum absent.
Female with eighth tergite showing remarkable posterior
apophysis. Female genitalia also somewhat resembling
that of Aricia-group (especially "Eumedonia” cf. Nekru-
tenko 1975, fig. 120); anterior lamella elongate and digi-
tal- or quadrant-shaped with encircled, strongly sclero-
tized, henia; ductus bursae finely undulate (hereafter,
"corrugated” sensu Johnson 1991) along entire outer con-
tour, well developed and eversible, much longer than he-
nia; corpus bursae commonplace and shorter than the
everted ductus bursae.

Species Groups. We divide Madeleinea into four
species groups, each characterized and discussed below.
One includes a single, very poorly known, taxon; two
others include historical entities previously diagnosed by
Nabokov; another was only recently distinguished. How-
ever, even the groups of historical taxa contain some spe-
cies currently represented by specimens of a single sex or
very few specimens of either gender. Madeleinea ma-
shenka (cf. Bdlint, 1993a, described from a primary type
lacking an abdomen) has been omitted, consistent with re-
cent work in preparation by Bélint and Lamas indicating
it is a species of Irylos (Draudt 1921).

KEY TO SPECIES GROUPS

Wings (character italicized)
Genitalia (character not italicized)

la. HW 1A+ 2A with short pseudotail. Male genital aedea-
gus outstanding with suprazonal element strongly sclerotized,
gnathos appearing weak and elongate; valvae robust with high
Baird’s angulation................. lolita-group(female genitalia
unknown)

b. HW not tailed. Male genital aedeagus not outstanding as
*1" above; gnathos shorter and stout; valvae of commonplace
polyommatine shape, costa not inclined or sharply angled.. 2

2a. VW with reduced pattern, VHW with dark suffusion in
marginal areas of veins 14 and 24; FW apex pointed...........

b. VW with complete pattern, VHW without dark suffusion
along veins 14 and 2A; FW apex not pointed.................... 3

3a. VHW postmedian spots indistinct or hardly visible,
intercellular stripe along M1 usually present. Male genital
aedeagus with suprazonal element angled, penis with zonal
element produced; uncus narrow in lateral view., Female
genital henia elongate with oval anterior lamella; ductus
bursae contour relatively uncorrugated............... koa-group

b. VHW without conspicuous intercellular stripe, post-
median spots hardly visible, suffused or strongly developed
and confused into a large postmedian band. Male genital ae-
deagus with suprazonal element straight, narrow and long,
zonal element slender with parallel edges; uncus robust and
horseshoe-shaped in lateral view. Female genital henia dia-
pason-like, anterior lamella quadrant-shaped; ductus bursae
contour strongly corrugated ........ocoiiviiinianns moza-group

Geographic and Temporal Occurrence.

Geographically, Madeleiena is restricted to the
Neotropical Realm, occurring mainly in the Andes and austral
regions (see Brown 1993, fig. 2.). Specimens are currently
known from Colombia and Ecuador southward to NW Chile
and NE Argentina. Therein, typical habitats include the puna
and the paramo regions for numerous high Andean taxa (Co-
lombia, Ecuador, Peru, Bolivia, NE Chile and NW Argen-
tina) and chaco and monte regions for more austral taxa (cf.
M. pacis, M. moza). Altitudinal data is various, including M.
moza recorded as low as 600 m. (Tucumdn, Argentina) and
the holotype of Lycaena pelorias collected on the volcan
Sajama (NW Bolivia) at the high elevation of 3600-4600 m.
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Temporally, wide geographic spread has resulted
in material presenting every month of the year. Data
need to be analyzed, and new information gathered on a
species basis, concerning local "seasonal pulses” which
probably typify certain paramo populations. Field wor-
kers noted syn- and allochronic paramo dwelling species
among the Eumaeini lycaenids typifying either year-
round "wet" or "dry" paramos or "seasonally wet" or
"seasonally dry" paramos (Johnson 1990, 1992). These
types of data may also distinguish Madeleinea species.

Biology.

Heretofore, the only detailed data has been that
of Lamas and Pérez (1983: 36) regarding the habitat of
M. koa and M. huascarana. These taxa are synchronic
and syntopic at high elevations (3350-4700 m.) among

Polylepis shrubs. Brown (1993, Table 2) listed the genus.

as inhabiting south Andean scrub. Label data on several
M. koa and M. pacis specimens suggest syntopic occur-
rences at numerous historical collection sites (see material
examined in Bdlint 1993a and here below). In addition,
M. pelorias, M. tintarrona and M. ludicra also show label
data indicating occurrence with the above two species
around Lake Titicaca. Accordingly, the habitat of the
taxa may be identical or similar. Bdlint’s 1995 visit to
Peru allowed the opportunity for more extensive notes on
Madeleinea biotopes and these will be published in detail
elsewhere. However, immediately below, a section has
been added at proof providing a basic synopsis of infor-
mation being more fully developed for eventual publica-
tion (it now possible to make general comments about B4-
lint’s recent field observations but more time is necessary
for full determination of plant samples, etc.).

There has previously been no detailed published
data concerning early stages, hostplant preferences, adult
or larval ecology, or the presumed myrmecophily of lar-
vae among many Neotropical polyommatines. Dubi Ben-
yamini (an Isreali lepidopterist resident in Chile) has
recently produced voluminous results concerning life his-
tories of various austral polyommatinae. It will take some
time, however, before these are published. Similarly, re-
sults from B4lint’s recent trip to Peru will be eventually
forthcoming. In the meantime, to summarize basic obser-
vations concerning Madeleinea, Benyamini (pers. comm.
to Balint) observed M. pelorias ovipositing on Lupinus in
northeastern Chile. Bdlint saw an undescribed species
near M. pacis ovipositing on small violet-flowered Astra-
galus species at Quebrada Chinchdn, Dept. Lima at 4250
m. Madeleinea huascarana oviposited on small white
Astragalus species at Laguna Par6én, Dept. Ancash at
4300 m. Madelienea koa oviposited on a pink-flowered
Trifolium species at Llanganuco, Dept. Ancash, 3850 m.
Madeleinea pacis oviposited on a large light blue-flowered

Astragalas species at Incuyo, Dept. Ayacucho at 3300 m.,
and on a small violet-flowered Astragalas at Paso de los
Vientos, Dept. Tacna at 3900 m. Note that we have not cited
the authors of these various Madeleinea species since they are
contained in the taxonomic list immediately below.

TAXONOMIC SYNOPSIS OF MADELEINEA
*species described herein

lolita Species Group
Madeleinea lolita Bilint, 1993

huascarana Species Group
Madeleinea huascarana Bélint and Lamas, 1994

koa Species Group

Madeleinea koa (Druce, 1876)
Madeleinea nodo Bilint and Johnson®
Madeleinea odon Biélint and Johnson*
Madeleinea vokoban Bélint and Johnson®

moza Species Group

Madeleinea moza (Staudinger, 1894)

= babhru Weeks, 1901

= rubberothei Weeks, 1902
Madeleinea pacis (Draudt, [1921])
Madeleinea cobaltana Bdlint and Lamas, 1994
Madeleinea tintarrona Bélint and Johnson*
Madeleinea ludicra (Weymer, 1890)
Madeleiena pelorias (Weymer, 1890)

Lolita Species Group
KEY CHARACTERIZATION

Wings (character italicized)
Genitalia (character not italicized)

DW ground blackish brown with iridescent metallic suffusion,
HW with conspicuous pseudotail;, VHW pattern complex.
Male genitalia with uncus robust..........c.ccoveiuens M. lolita.

Muadeleinea lolita Bdlint
Photoplate I; Figures 3, 31.
Madeleinea lolita Bdlint 1993: 24.
DIAGNOSIS. Wings. FW costal margin slightly
convex, outer margin elongate; DFW,DHW ground blackish
brown with iridescent metallic blue basal and medial suf-
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fusion; VHW ground greyish brown with pattern com-
plex: subbasal spots large, postmedian spots converging
into a dark wavy band, postmedian areas strongly mottled;
pseudotail present at 1A +2A present and prominent sug-
gesting an elfin butterfly appearance.

REMARKS. The original diagnosis was based
on a single specimen and its male genitalic structure de-
scribed (B4lint 1993a: 24, figs. 67, 115). Additional data
was reported subsequently (see Bélint 1993b: 3). This
very distinctive species can be readily distinguished from
the following entity, formal description of which appeared
only recently. :

Huascarana Species Group
KEY CHARACTERIZATION

Wings (character italicized)
Genitalia (character not italicized)

DW ground deeper blue without iridescent metallic suf-
fusion, HW pseudotail indistinctive; VHW pattern resem-
bling koa. Male genitalia with uncus less developed
................................................... M. huascarana.

Madeleinea huascarana Bélint and Lamas
Photoplate I, Figure 4.
Madeleinea huascarana Balint and Lamas 1994: 234.

DIAGNOSIS. Wings. FW with costal margin
straight and long, outer margin almost straight; DW
ground color blue with strong black FW apical suffusion,
marginal border conspicuous; VHW ground ash grey with
noncomplex pattern similar to M. lolita; VHW pattern
sharp, contrasting shiny ground, marginal area with dark
suffusion at 1A+2A suggesting false tail.

Morphology. Fig. 4. Male genitalia most like
M. lolita but with far less prominent uncus and gnathos
and a more outstanding vesica.

DISTRIBUTION. Spatial: known only from
the Cordillera Blanca at high elevations (3850-4400 m.).
Temporal: specimens were recorded throughout the year.

REMARKS. Lamas and Pérez (1983:36; figs.
39, 40) mentioned and figured an "Itylos sp.n.” originally
supposed by the senior author to be identical with Lycae-
na ludicra (B4lint 1993a: 27). After the original descrip-
tion of Madeleinea it became apparent that specimens La-
mas and Pérez represented an undescribed member of this
genus (Bélint and Lamas, 1994) and a sister of M. lolita
which, because of their divergent characters, had also
appeared quite remarkable when first discovered.

In 1995 the senior author located the species not only
at its type locality (Quebrada Llanganuco) but also at Laguna
Parén, a glacial valley immediately north of the type locality
in the Cordillera Blanca. The species occurs within Polylepis
shrublands at both localities.

Koa Species Group

KEY TO SPECIES
Wings (character italicized)
Genitalia (character not italicized)

1a. Male DW ground lighter violet blue; female DW brown
with extensive blue suffusion. VFW discoidal and postmedian
spots emphatic and surrounded by white halos, VHW ground
mottled drab and patterned with emphatic postmedian spots
showing gleaming whitish discocellular coloration in cells Rs
and Sc+RI; Rs postmedian spots well patterned. Male geni-
tal aedeagus with suprazonal element elongate; uncus typical
polyommatine but slightly pointed and with relatively parallel
edges. Female genital henia elongate with two strongly scler-
otized apical apohysis; anterior lamella ovate distally, arched

b. Male DW ground deep violet blue. Female DW ground
brown. VFW maculation indistinct, VHW with dark, suffused
elements of pattern, strongly contrasting light discocellular
coloration. Male genital aedeagus with shorter uncus and
stronger gnathos. Female genitalia henia more ovate or tailed

2a. VFW maculation hardly visible, VHW with extensive dark
discal line and gleaming whitish our brownish intercellular
colors in cells Rs and Sc+R1; Rs postmedian spots suffused
and hardly visible. Male genital aedeagus with suprazonal
and subzonal elements of about equal length; uncus with less
remarkable innovation than koa. Female genital henia wide
with indistinct apophysis, anterior lamella ovate but elongate,
somewhat pointed terminad ...........coeieiiiinnn.n. M. odon.

b. Female genital henia with four apical apophyses, anterior
lamella more ovateorpointed.......ccoveviriuinrriiiesnnenannne. 3

3a. VFW almost without pattern, VHW ground patterned but
not so complex as in koa, postmedian pattern coelescent,
gleaming whitish discocellular coloration in ce Rs, Sc+RI
and Rs postmedian spots visible. Male genital uncus com-
monplace as in M. koa, suprazonal part of aedeagus some-
what longer than subzonal; female genitalia henia very nar-
row and pointed, anterior lamella tailed but not pointed...
............................................................... M.nodo.
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b. (Male unknown) Female DW with long outer margin,
VHW ground unicolorous, patterned only with suffused
postmedian band and two black antemarginal spots. Fe-
male genital henia shorter and more corpulent; anterior la-
mella tailed, strongly pointed.................... M. vokoban.

Madeleinea koa (H. Druce)
Photoplate I, Figures 5, 14, 27, 29, 30.
Lycaena koa H. Druce 1876: (I)239; pl. 18, f. 7.

DIAGNOSIS. Nabokov 1945: 42 (figs. KOA
pl. 6,7). '

Additional Data. Female Genital Morphology.
Fig. 14. Genitalia with henia narrow (length two times
width) and slightly pointed, apical apophysis strong and
sclerotized; anterior lamella elongate and ovate, with
length comprising 5/4 of width.

TYPE. Druce stated that the type specimen of
*Lycaena kod™ was in the Godman-Salvin Collection and
he also mentioned that two or three specimens were col-
lected (1876: 240). A lectotype was designated by Bilint
(1993a: 26) from one syntype located at the BMNH.
Subsequently another syntype of paralectotype value (ac-
cording to BMNH procedures) has been identified (Bélint
1993a: 26, fig. 74).

REMARKS. This is the most well represented
Madeleinea species in historical collections. In the field
it has been documented as the dominant polyommatine spe-
cies in humid valley bottoms covered with high Calama-
grostis (e.g. Parque Nacional Huascardn, February 1995,
unpublished data of Bélint).

Bélint (1993b: 3) provisionally stated that Lycae-
na koa and Lycaena ludicra Weymer (1890) were syno-
nyms. This statement is clarified below in the entry con-
cerning Madeleiena ludicra. Hayward (1973: 166) ques-
tioned reports of "Itylos koa" from Misiones, northeastern
Argentina, most probably based on mislabeled specimens.

MATERIAL EXAMINED. AMNH. Peru: 1m:
Huasahuasi, Tarma, Junin, 2700 m, 26.IV.1940.; col-
lection of F.M. Brown. 2ms: Ollantaitambo, Cuzco, Alt.
9200 ft, 3.I11.1940; collector J.C. Pallister. im: Huan-
cayo, Alt. 10.636 ft, 27.VII.1917; H.S. Parrish, ex coll.
W.P. Comstock. 1f: Ollantaitambo, Cuzco, Alt. 9200 ft,
3.1.1947; collector J.C. Pallister. Bolivia: 1m: La Paz,
3600-4000 m, coll. Fassl; ex coll. W.P. Comstock. 1f:
Titicacasee, 398; Collection E.1. Huntington, No. 1053.
1f: Titicaca, 397; Collection E.I. Huntington, No. 1053.
Genitalia dissections (gen. prep. No. Bdlint), males: 368
(Ollantaitambo), 371 (Bolivia), 373 (La Paz), 478 (Huan-
cayo), 480 (Titicaca); female: 388 (La Paz).

ETYMOLOGY. The name "Koa" refers to an
Inca queen.

Madeleinea nodo Bélint and Johnson
NEW SPECIES
Photoplate 1, Figures 7, 17, 25, 26.

DIAGNOSIS. Wings. FW costal margin straight,
outer margin relatively short and slightly convex, with apex
pointed. Sexual dimorphism very strong. Male DW ground
very deep flame blue with wide black margin; VW with al-
most no pattern. Female DW ground unicoloured brown,
DHW as in male.

Morphology. Male genitalia resembling M. koa with
somewhat stronger gnathos and more prominent suprazonal
element on aedeagus; female genitalia with posterior plate of
fibula very large and bifed in lateral view.

DESCRIPTION. Male. DW ground unicolourous
flame blue (Maerz and Paul 1950: 45/F11); veins gleaming,
wide marginal border black and very wide; fringes long,
prominently checkered. VFW ground tawny brown (Maerz
and Paul 1950: 13/D10) in postmedian and marginal area;
basal part suffused with grayish scales, discoidal and post-
discal spots scarcely visible by only lighter halos; veins
lighter; submarginal pattern absent; VHW pattern with costal
subbasal and postmedian spots in cell Sc+R1 suffused into
one long but pale brown macule; postmedian spot in Sc+R1
and Rs present but hardly visible; silvery stripe of cell RS
absent; FW length: 9.0 mm (allotype, male). Female. DW
ground unicolourous chocolate brown (Maerz and Paul 1950:
8/H10). VW as in male. FW length: 8.5 mm. (allotype).
Male Genitalia. Figs. 7,25,26. Uncus shorter than in M.
koa, gnathos stronger; aedeagus with suprazonal element lar-
gest and without parallel edges; valvae small with a long cos-
tal process; anal lobe weaker than in M. koa. Female Geni-
talia. Fig. 17. Genital henia weaker than in M. koa and
very narrow and pointed with strong bifed apical apophysis;
anterior lamella tailed but not pointed with length about two-
times maximal width.

TYPES. Holotype male, label data "South America,
Ecuador, Pichincha Province, Pululahua Geobotanical Re-
serve, Loma los Monjas, 2700 m., moist montane (cloud for-
est), 22-X1H-93 (1), G. Kareofelas, deposited AMNH. Allo-
type female, label data "Mirador, Equateur, Dr. G. Rivet,
1902" deposited MHNP [respective genitalia dissections are
gen. prep. No. Bélint, 442 (holotype), 370 (allotype)]. Para-
types (all deposited MHNP): 3ms: Pifo, Equateur; 1920-
1932, coll. L. & J. De Joannis. 1m: [?] Petit Nono, Prés
Quito. 1m: Quito, Equateur, R. Benoist, 1930. 2ms: San
Gabriel, Equateur, Dr. G. Rivet, 1901. 1m: Caritagua, 3600
m d’alt., Equateur, P. Rivet, 1903. Genital dissections (gen.
prep. No. Bdlint), males: 390 and 393 (Quito), 394 (Pifo),
481 (Pifo), 484 (Env. de Quito); female: 482 (San Gabriel).

DISTRIBUTION. Spatial: currently known only
occurring in the Ecuadorian Andes, at high elevation (2700-

3600 m). Temporal: the holotype specimen was collected in
December.
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REMARKS. This species is closely related to
the familiar species M. koa and underlines the biogeo-
graphic importance of the equatorial Andes for diversity
in the oreal lycaenids. Johnson (1990, 1992) noted a high
diversity in the Ecuadorian paramo-dwelling and forest-
paramo margin "elfin butterflies” (Lycaenidae, Eumaeini).
Johnson, G. Kareofelas and C. Witham are currently doc-
umenting an even wider diversity of such elfins from
Ecuador’s Puluahua Geobotanical Preserve in Pichincha
Province. Recent samples from previously uncollected
areas of montane Colombia also continue to add unique,
and apparently locally endemic taxa, to this ever-growing
list. Many such discoveries have resulted simply critical
study of already available samples. For instance, Johnson
(1990, 1992) documented similar-looking orange elfins in
two disparate high Andean genera whose members are
usually blue or purple. Because of the orange dorsal
color and cryptic ventral markings, common usage
classification might have placed these as the same species.
Subsequently, Salazar E., Cardona and Johnson (in press)
noted an orange member of Profieldia (usually purple or
blue) from high altitude dry tropical forest in Colombia.
These specimens were among pinned samples of usually
orange Electrostrymon (the latter from a very different
locality and habitat). Since M. nodo was first recognized
from recent samples of Kareofelas, it is likely that
additional high Andean collection in Ecuador, as well as
other regions, will result in the discovery of additional
new species.

Madeleinea nodo is rather polytypic in its VHW
pattern, showing light and dark phenotypes in long series.
Eumaeine "elfins", particularly in Rhamma Johnson, also
show such variations in wing facies. Fortunately, external
androconial clusters and differences in HW tail structures
help diagnose these hairstreaks. The latter show interest-
ing pattern of syn- and allochrony in paramo habitats that
have been distinguished as "wet" or "dry" year round, or
seasonally "wet" or "dry”. Such segregations probably
also exist in Madeleinea populations and will deserve
more thorough study as the genus becomes much more
well known.

According to its label data, the holotype speci-
men of M. nodo was collected in moist montane (cloud)
forest, an attribution which must be taken seriously since
each specimen from the Pululahua survey is individually
enveloped with detailed data. It may be that the specimen
derived from moist forest/ paramo ecotone, oft-noted as
rich in elfin species in Colombia (J. Salazar, J.F. Le
Crom, pers. comm.). Such a microhabit could occur not
only along the margin with paramo but at sites of weedy
vegetation along roads or paths traversing cloud forest
habitats.

ETYMOLOGY. Named for "Nodo", half-brother
of Odon (Nabokov 1962: 311), signifying the sister rela-
tionship with M. odon and the fact that, of the two, "Nodo”
occurs geographically to the [no]rth.

Madeleinea odon Bélint and Johnson
NEW SPECIES
Photoplate 1, Figures 6, 16.

DIAGNOSIS. Wings. FW costal margin straight
and long, outer margin slightly convex, apex pointed. DW
ground beautiful imperial blue with prominent wide black
wing margin; discoidal spot very small, almost invisible.
VFW almost without pattern, VHW resembling M. koa but
with less complex maculation.

Morphology. Male genitalia most resembling M.
nodo but differing by somewhat longer uncus and slender
gnathos; valvae robust. Female genitalia with fibula showing
prominent and expansive anterior plate less pointed at the
apex than in congeners.

DESCRIPTION. Male. DW ground unicolorous
imperial blue (Maerz and Paul 1950: 37/C12) with prominent
darkly colored veins; margin wide especially at FW apex;
fringes long, slightly checkered. VFW ground Arizona drab
(Maerz and Paul 1950: 13/E6) in postmedian and marginal
area; basal region suffused with grayish scales. Discoidal
and postdical spots scarcely visible except by lighter halos;
submarginal pattern indistinct. VHW ground with costal,
subbasal and postmedian spots in cell Sc+R1 suffused into
one long macule; cell RS silver and extending to outer margin
with brownish postmedian spot; discal and M1-2 cells brown
("pseudovitta”); gleaming spot in cell CuA2-M3 as typical of
group; submarginal pattern suffusive. FW length: 10.0 mm.
(holotype, paratype). Female. DW ground brown; VHW as
in male. FW length: 7.0 mm. (allotype). Male Genitalia.
Fig. 6. Uncus appearing intermediate between M. koa and
M. nodo in width and length; gnathos relatively strong; tegu-
men and vinculum typical and indistinctive compared to con-
geners; juxta long, extending half the length of the tegumen
(circa valvae length). Valvae with strong rostellum, humped
proximally in the last eigth of its length. Aedeagus with
suprazonal element equal with subzonal length, narrow and
with pointed distal end; proximal tabs strongly developed,
alulae week, zonal element strong; suprazonal sheath narrow
above the zone and of about same length, edges parallel;
vesica originating almost at the zone. Female Genitalia.
Fig. 16. Genitalia with henia very produced, slightly longer
than wide and somewhat pointed with a weak apical apohysis;
anterior lamellae ovate but slightly pointed with length about
1.3 times maximal width.

TYPES. Holotype male, label data "Paramo Tin-
pullo, Cotopaxi, Ecuador, 3500 m, 6.XI,1938, Acc. 36379,
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Figures 1-2

Distributions of high Andean and austral taxa of Madeleinea Bdlint, 1993
in continental South America

Fig. 1. Distribution of lolita-group

° M. huascarana
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Distribution of koa-group
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Fig. 2. Distribution of moza-group
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T Aé\\/‘éOLOMBIA NOTE re FIG. 1

at proof the map has been
updated to include additi-
tional taxa from subsequent
Reports or other literature,

as follows:
M. lea 0
M. sigal °

(Report No. 47)

M. carolityla . 5]
(Bdlint & Johnson 1995)

M. lea and M. sigal belong to the moza-Group
(Fig. 2) but were arbitrarily added to Figure |
for clarity of symbol location

HIGH ANDES
OF ECUADOR

® Cities A Summits

° %0 100m
[ . }

Symbol location— given the nature of some historical data (e.g. historical citation
of generalized regions or locales [like "Lake Titicaca", etc.]) symbols for more well-
known species may represent more than one, closely clustered, locality. Similarly,
clustering of several symbols at one locale may result in slight distortion of actual
location.

For additional distributional data concerning Chilean Madeleinea see Benyamini,
1995, UWSP Report 52
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Col. F. M. Browm". Allotype female, label data "Cuen-
ca, Azuay, Ecuador, 2500 m, 23.11.°39.; collector F. M.
Brown" both deposited AMNH. Genitalic dissections in
glycerin vials as Bdlint gen. prep. no. 375 (holotype),
Bdlint, gen. prep. no. 377 (allotype). Paratype. HN-
HM. Male, label data "Uyumbicho, Ecuador, 2700 m,
4.X1.1938; Acc. 36379, Col. F. M. Brown" (Bélint gen.
prep. no. 380).

DISTRIBUTION. Spatial. Currently known
only from the Ecuadorian Andes at elevations 2500-3500
m. Temporal. The holotype and paratype males were
collected in the first half of November, the allotype
female in February.

REMARKS. During the senior author’s visit to
the ZSM (November, 1993) a female Madeleinea speci-
men with the label "Chimborazo (Ecuad.), R. Haensch”
was noted that represented this species. A specimen loan
was not possible but it is apparent now that the specimens
represents M. nodo.

ETYMOLOGY. Named for "Odon", half bro-
ther of Nodo (Nabokov 1962: 311) and further suggesting
the interesting diversity of the koa Species Group.

Madeleinea vokoban Bélint and Johnson
NEW SPECIES
Photoplate I; Figure 15.

DIAGNOSIS. Wings. FW of known female
with costal margin straight, outer margin long and slightly
convex, apex pointed. The male is unknown. Female
DW ground unicolorous chocolate brown, VHW with pale
submedian band.

Morphology. Female genitalia with posterior
plate of fibula very large and bifed in lateral view.

DESCRIPTION. Male. Unknown. Female.
DW ground unicolorous chocolate brown (Maerz and Paul
1950: 8/H10); fringes long and checkered. VFW ground
Arizona drab (Maerz and Paul 1050: 13/E6), discoidal
and postdiscal spots visible only by lighter halos; VHW
ground somewhat darker thatn FW with strongly suffused
and reduced pattern, costal, subbasal and postmedial spots
in cells Sc+R1 and Rs somewhat darker; postmedian
wave weakly bordered with blackish scales in cells M2,
M3 and CuAl; very small black marginal spot in cell
CuA?2 and cell 1A+2A. FW length: 9.0 (holotype). Fe-
male Genitalia. Fig. 15. Genital henia stronger than in
M. koa, slightly logner than wide, pointed with strong bi-
fid apical apophysis; anterior lamella tailed with length
about two-times maximal width.

TYPES. Holotype female, label data "Seville de
Oro, 2500 m, Azuay, Ecuador, 15.11.°39, collector F. M.
Brown", deposited AMNH (respective genitalia dissection
is gen. prep. No. Bdlint: 369).

DISTRIBUTION. Spatial: currently known only
from the Ecuadorian Andes, at high elevation (2500 m.).
Temporal: the holotype specimen was collected in February.

REMARKS. According to superficial wing charac-
ters, especially the postmedian band of the VHW, this species
could easily be placed in the moza Group, between the taxa
M. moza and M. pacis. However, the female genital mor-
phology bely this inference and clearly suggest kinship with
the koa Group, a relationship also more compatible with the
geographic position of M. vokoban’s type locality. As a
result, M. koa and M. vokoban are immediately separable by
wing pattern, the VHW of all the known M. koa (see Materi-
al Examined and Appendix I) being contrasted and colorful
while that of M. wkoban unicolorous and dull. Since the
Madeleinea VHW pattern generally shows no sexual dimor-
phism, these differences should also occur in the males and
readily separate both sexes of the species in a sympatric
population.

ETYMOLOGY. The name is an anagram of Nabo-
kov, the first reviser of the genus. An anagram is ap-
propriate in Madeleinea because most holotypes are males.
Not only has the situation been reversed here, the holotype
female of M. ludicra was historically considered a male,
emphasizing the homoplasy in wing characters noted in the
description of M. vokoban above.

Moza Species Group
KEY TO SPECIES

Wings (character italicized)*
Genitalia (character not italicized)

la. DW ground brown, VAW ground mottled drab with fine
maculation, gleaming intercellular patterns absent. Male
genitalia large with strong uncus and weak gnathos, aedeagus
long and slender, valva very large; female genitalia with
strongly sclerotized edge of henia outwardly curved............

b. DW ground any hue of blue............cccveevevernenennnnss 2

2a. DW ground violet blue, VHW with prominent submedian
band .......ceeuveevininnninnnnnns 3 [M. pacis or M. tintarronal.

b. DW ground metallic blue, VHW with very wide postme-
dianband ......... 4 [M. ludicra, M. cobaltana, M. pelorias).

*Wing characters are quite definitive in this group. Accordingly,
genitalic characters are provided as a reference only in the final
identification couplet. Workers may want to verify identifications
by dissection, especially if undescribed species are suspected.
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3a. DW ground violet blue, VFW apex with a whitish
shade, VHW pied with wide submedian band. Male geni-
talia with strong and pointed gnathos, subzonal part of
aedeagus slender and very long with prominent alulae; fe-
male genitalia with strongly sclerotized edge of henia out-
wardly curved and with contour broken twice.. M. pacis.

b. DW gleaming violet blue, VFW with greyish ground,
VHW pied with extended white elements and strongly in-
terrupted postmedian band. Male genitalia relatively
weak horse-shoe shaped uncus in dorsal view, subzonal
part of aedeagus strongly expanded; female genitalia not
KNOWIL e ueiieiiiiiiiiiiriiiniiieciiiciiaeinnnens M.titarrona.

4a. FW apex slightly rounded, VFW maculation well visi-
ble; VHW resembling M. koa but DW gleaming lighter
blue. Uncus of male genitalia commonplace with slightly
stronger gnathos, aedeagus with longer suprazonal part;
female genitalia with strongly sclerotized edge of henia
generally evenly contoured...........cceeenennnn. M. ludicra.

b. DW ground darker blue (greyish or metallic) in male,
VHW with conspicuous postmedian band resembling M.
pacis; male genitalia with weaker gnathos, female geni-
talia with margin of henia undulate ..........ccceveverenenen. 5

S5a. DW ground greyish blue in male, cobalt blue in fe-
male, VFW white apical suffusion not so distinct, VHW
paler with very wide submedian band, gleaming silvery
elements extended. Male genitalia with weak and straight
gnathos, aedeagus with strongly curved suprazonal and
subzonal parts, alulae not so developed as in M. pacis;
female genitalia with strongly sclerotized edge of henia
apically curved outward and with broken contour...........
..................................................... M. cobaltana.

b. DW ground gleaming metallic blue, VHW submedian
band very near or almost suffused with postbasal mark-
ings, gleaming silvery elements reduced. Male genitalia
with weak but straight and long gnathos, aedeagus with
curved suprazonal part, subzonal long and robust with
parallel edges; female genitalia with strongly sclerotized
edge of henia undulate.......cccoevervreneninnenes M. pelorias.

Madeleinea moza (Staudinger)
Photoplate I, Figures 8, 18, 33, 34.
Cupido moza Staudinger 1894: 79, pl. 2, f. S.
Lycaena babhru Weeks (1901: 357). Weeks 1905: 98;
Comstock and Huntington 1959: 88; Bridges 1988:
1.44 {cited as synonym of mozal.
Lycaena rubberothei Weeks (1902: 104). Weeks 1905:
99; Comstock and Huntington 1963: 52; Bridges 1988:

1.305; B4lint 1993: 26. NEW SYNONYMY (see Remarks).

DIAGNOSIS. Nabokov 1945: 40 - 41 (figs. MOZ,
pl 6,7).

Additional Data. Female Genital Morphology.
Fig. 18. Henia with strongly sclerotized edges slightly cur-
vate distally; anterior lamella with width and length about
equal and apically somewhat rounded.

REMARKS. Bilint listed M. moza not only from
Bolivia, but also from Paraguay (possibly mislabelled, but the
Cordilleran fauna there is poorly known) and several Argen-
tine provinces (Bélint 1993a: 25). Accordingly, besides M.
koa, M. moza is spatially one of the most widely distributed
Madeleinea species.

Most of the specimens collected in Bolivia have
darker and more clearly patterned DHW markings than the
specimens originating from Tucumdn and Salta regions of
Argentina (cf. Bdlint 1993a, figs 69-73). The DHW pattern
of the austral specimens of M. moza is quite indistinct,
sometimes almost totally white. This phenomenon varies
individually, however, and the extremes can also be seen
amongst some Bolivian and Argentine specimens as well.
The genitalia were accurately reported by Bdlint (1993a: 25)
and who also suggested there was no support to accord the
Bolivian taxon ruberrothei Weeks, 1902 species status. The
latter taxon was described on the basis of smaller, less
pigmented, specimens and examination of the types showed
no significant structural differences, only some variations in
structural size (cf. Nabokov 1945: 41). Thus, we confirm
Lycaena rubberothei Weeks, 1902 as a new junior synonym
of Lycaena moza Staundinger, 1894 herein since this had not
been done formally by Nabokov (cf. Nabokov 1945: 41, foot-
note).

M. moza is thus a polytypic species showing a cline
from north to south in the VHW markings. This phenome-
non can be also seen in M. koa. and could be presumed that
it is a common adaptive feature of Madeleinea taxa due to
environmental variations. Further fieldwork on the biology
and ecology of Madeleiena may elaborate this phenomenon in
the genus.

MATERIAL EXAMINED. AMNH. Argentina.
1m: Rio Lozano, Morro de Alizar, Jujuy, Argentina, 1750
m, 15.1.1977, R. Eisele. 1m: Cerrillos, 3 km W on corpl. of
Rio Manzano, Salta, Argentina, 1200 m, 21.X.1976, R.
Eisele. 2ms: El Rodeo, Catamarca, 2000 m, 8.1.1959, R.
Golbach. 1m: [?] de Sala, Jujuy, 13.11.1951. 2 ms: Parque
Nacional Calilegua, Jujuy Province, along river near park
entrance off Rt. 34, 14 Febr. 1991, 1991 AMNH Expedition;
1m: upland walking trail, Leon to Taraxi, Jujuy Province, 29
January 1991, 1991 AMNH Expedition; 1m: Tafi del Valle,
Dept. Tafi del Valle, Tucumdn, 2200 m., 5 Febr. 1991,
boulders and flowers east of town, leg. 1991 AMNH expedi-
tion. Im, Rio Lazano to Huacalera, "El Volcdn", Tilcard
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Dept., Jujuy Province, 30 January 1991, paramo and
boulder fields, 1991 AMNH expedition; 2ms: climbing
Cerro Amarillo nr Huacalera along Arroyo Quitacara,
3200-4000 m, Dept. Tilcard, Jujuy, 1 Febr. 1991, xeric
scrub-steppe to upland paramo, 1991 AMNH expedition.
1m: climbing Abra de las Cruces, 11-13 km. on footpath,
E. of Huacalera, Dept. Tilcard, Jujuy, arid scrub 3650-
4000, 2 Febr. 1991, 1991 AMNH expedition; 2ms: El
Carril to Cachi, Rt. 33 at km 23-25: "Quebrada de Escoi-
pe", Dept. Chicoana, Salta, 1600 m., steep quebrada with
xeric/mesic woodland margin and wet marshland in bot-
toms, 10 Febr. 1991, 1991 AMNH expedition. Roberto
Eisele Collection (Jujuy, Argentina). Argentina. 1m:
Coralitos, Dept. Rosario de Lerma, 3 km. W at "que-
brada”, confluent with Rio Manzano, 1600 m., 21.X.76;
Im: "Morro de Alizar", Rio Lozano, Dept. Capital, 1800
m., 30.X.76; If: same data but 1750 m., 12.1.72. HN-
HM. Argentina: 1m: Tilcares, Jujuy, 20.11.1992, leg. R.
Eisele. 1m: Rio Lozano, 1200, Jujuy, 30.X.1976, leg.
R. Eisele. Genital dissections (gen. prep. No. Bdlint),
males: 474 (El Rodeo), 475 (Rio Lozano); females: 476
(Cerillos), 477 (Leon). AMNH vials with pinned speci-
mens by Johnson, 3 males: "Escoipe”, "Amarillo”, "Las
Cruces” [see data above].

ETYMOLOGY. "Moza" — “origin" in Hebrew,
but also biblical name (1 Chron 2.46, 8.36, 9.42-43);
"ruberrothei”, patroynm formed from Ruberroth in the
original description by Weeks. The etymology of "bab-
hru” is unknown to us.

Madeleinea pacis (Draudt)
Photoplate I, Figures 9, 19, 35, 36, 40.
Itylos pacis Draudt 1921: (5) 821, pl. 1441.

DIAGNOSIS. Nabokov 1945: 41 - 42 (figs.
PAC, pl. 6).

Additional Data. Female Genital Morphology.
Figs. 19,40. Genitalia with henia strongly sclerotized and
with distal edges slightly curvate caused by constriction at
midpoint and in the terminal one-fourth; anterior lamella
with width about equal to length and with edges very par-
allel.

REMARKS. The M. pacis material listed by
Bdlint (1993a: 27) contained three provisionaily deter-
mined specimens marked with [?]. All these specimens
proved to be identical or very close to M. pacis with fur-
ther investigation. For additional remarks on BMNH ma-
terial of M. pacis see below under M. ludicra.

TYPES. The types of Lycaena pacis are pre-
served in the Senckenberg Natur Museum, Frankfurt am
Main, Germany (SMF) with other historical materials ela-
borated by Draudt according to G. Lamas (in litt, cf.

Bélint and Johnson 1993b: 3). Topotypes (Cuzco) have been
available for us to study.

MATERIAL EXAMINED. AMNH. Bolivia: 1m:
Titicaca, Coll. E. I. Huntington, No. 1053. 1f: Yungas Val-
ley, 37 mi. n.e. La Paz, 10,000 ft., 7.VI.1958, leg. F.
Walsh. Peru: 1m: Ollantaitambo, Cuzco, Peru, Alt. 9200
ft., 3.1.1947; collector J.C. Pallister. IML. Peru: 1f:
Eldorado, ex Colleccion Inst. Fund, M. Lillo, Tucumin.
Genitalic dissections (gen. prep. nos. Bélint), males: 374
(Ollantaitambo), 393 (Titicaca); females: 376 (Eldorado), 372
(La Paz). HNHM. Peru: 2ms: La Oroya, 23.X.1983, ex
coll. McPherson.

ETYMOLOGY. Pacis — gender feminine; most
probably from wrongly suffixed "Pactio” (correct feminine
"Pactiscor"); with meaning between two persons (between "I.
pelorias Weym."” and "I. kod Drc." according to Draudt
1921: 821).

Madeleinea tintarrona Bélint and Johnson,
NEW SPECIES
Photoplate I, Figures 11, 32.

DIAGNOSIS. Wings. FW outer margin relatively
convex, wingshape rounded; DW dark blue although some-
what lighter than in koa with wide discoidal spot and wide
black margin. VFW ground grayish white, lighter than koa.
VHW pattern koa-like with narrower Rs gleaming stripe and
extended white patterns appearing like a shiny marbled "V".

Morphology. Male genitalia with distinctively pro-
duced uncus.

DESCRIPTION. Male. DW ground cloisonne blue
(Maerz and Paul 1950: 34/D12); black margin very wide at
apex but narrow at tornus; DHW with small marginal spot in
cell CUA2; fringes brownish white. VFW ground sky grey
(Maerz and Paul 1950: 34/B2) with large light grayish brown
(close to Smoked pearl in Maerz and Paul 1950: 46/E3) dis-
coidal and postmedian spots surrounded by light halos; sub-
marginal polyommatine pattern well developed but also pale;
VHW pattern with dark elements light grayish brown colored
and reduced; whitish intercellular elements extended, stripe
in Rs indistinct, apical postbasal spots in Sc+R1 and Rs
present, submedian band interrupted, submaginal part with
large arrow head making in ce CuAl-2, anal spot missing;
FW length: 8.0 mm. (holotype and paratype males). Male
Genitalia. Fig. 11. Uncus strongly produced and not
pointed, widest in posterior one fifth where width is nearly
one-third length; gnathos relatively strong and equalling full
length of uncus; tegumen and vinculum commonplace; juxta
commonplace and about one-half length of valva; valvae rela-
tively short but with a long rostellum, valve strongly convex
in terminal one-third; aedeagus commonplace, length of su-
prazonal element slightly shorter than subzonal element and
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distally narrow; proximal tabs strongly developed, alulae
week, zonal part with produced edges; suprazonal sheath
about equal to zone length but strongly tapered; in lateral
view, dorsal vesical opening originating near midpoint of
suprazonal element. Female. Unknown.

TYPES. Holotype male, labelled "La Oroya,
Peru, Little rain (Simons); Rothschild Bequest, Brit. Mus.
1926 -239." Slide: B.M. No. 19151 (m), deposited BM-
NH. Paratype. A male in the BMNH, believed to be la-
belled "La Oroya" Peru but, in any case, labelled as a
paratype of M. tintarrona. As noted hitherto (Balint
1993a), certain data files were lost in shipment to Hun-
gary after the first author’s 1993 trip to the BMNH and
there has been on ongoing effort to reconstruct certain
data records by correspondence. At this writing, fol-
lowup correspondence with the BMNH concerning the
above specimen has not been answered and we record the
data as remembered by the first author (which can be
verified later).

DISTRIBUTION. Spatial: currently known
only from the type locality. Temporal: the holotype is
undated but, according to Chubb (1919), Simons collected
in the puna of La Oroya on March 1, 1900.

REMARKS. This taxon is a good example of a
"look-alike" species. According to the upper surfaces of
the wings it could be easily overlooked as a female speci-
men of M. koa since the VHW also resembles the pale pat-
tern of that taxon. The genitalia, however, are quite
distinctive and suggest an entity phylogenetically between
M. koa and M. pacis.

ETYMOLOGY. From Nabokov’s "Tintarron”,
a precious deep blue glass made in the mountains of
Zembla (Nabokov 1962: 314), here referring to the dorsal
ground color of this species.

Madeleinea ludicra (Weymer)
Photoplate I, Figures 10, 20, 23, 28.
Lycaena ludicra Weymer 1890: 122, p. 4, f. 3.

DIAGNOSIS. Wings. Sexes similar. FW costa
straight, outer margin rounded, convex and relatively
short. DW ground gleaming greenish blue with wide
black margin; VFW with large discal and postdical spots,
VHW resembling M. tintarrona.

Morphology. Male genitalia resembling M. koa
but with notably longer and weaker gnathos and with su-
prazonal element of the aedeagus elongate; female geni-
talia, on the contrary, close to M. pacis with anterior
lamella edges parallel.

DESCRIPTION. Male. DW ground gleaming
metallic ceramic blue with cyanide overlay (Maerz and
Paul 1950: 36/K7); veins gleaming, marginal border black
and only a slightly wider at apex; fringes long, promi-

nently checkered; DHW with prominent marginal spot in cell
CuA2. VFW ground beige with large discal and postdiscal
spots, submargin with a full row of indistinct spots, margins
slightly darker; VHW with complex pattern: costal margin
with suffused spot at postbasal and postmedian area, Rs with
suffused gleaming silvery white line extending to margin,
postmedian spots with relatively sharp outer edges. FW
length: 7.5 mm. (n= 2). Female. Similar to male, differing
only in slightly more suffusive VHW markings. FW length:
9.0 (holotype). Male Genitalia. Figs. 10, 28. Uncus
slender and pointed, gnathos dorsally elongate; aedeagus with
suprazonal element elongate, length about equal to that of
subzonal element. Female Genitalia. Fig. 20. Genitalia
with henia showing strongly sclerotized edges of quite even
contour (not constricted or undulate contour as in congeners),
anterior lamella with width about equal to length and with
with raised edges paralle]l as typical of moza-group; fibula
trapezoidal in shape, weakly sclerotized and with raised edges
parallel.

TYPE. Holotype female labelled "Holotype; Ta-
cora; Zool. Mus. Berlin; 3004; Lycaena ludicra™, deposited
MNHU. Genitalia dissection, Bdlint gen. prep. slide no.
346.

DISTRIBUTION. Spatial: along with the type lo-
cality (Tacora, in presentday Chile), also known from Puno,
Peru, in the vicinity of Lake Titicaca at 12,500 ft. as well as
on the Bolivian side of the volcano Sajama, at 3600-4600 m.
Temporal: the known specimens were collected in Novem-
ber.

REMARKS. The original description of Lycaena
ludicra is based on a single specimen (Weymer, 1890: 122)
which is therefore the holotype. The specimen is a female
and, although not specified on the type labels, the type lo-
cality is today in Chile (an area which, at the time of the dis-
covery of the species, was a Bolivian territory). The type
bears a red-bordered label, placed by Dr. G. Lamas, acknow-
ledging it as the type.

We have fully redescribed this taxon because the
taxonomic position of the species has been historcially un-
certain. Nabokov considered the taxon "sp. incertis” (Nabo-
kov 1945: 39); Bridges listed it as a valid species (Bridges
1988: I1.51). Originally, the senior author was also unclear
about the identity of M. ludicra because of the polytypic ma-
terial from Puno which contained female specimens with un-
usual genitalic structures. Without access to the type it could
not be certain if L. ludicra was identical with the taxon "Ity-
los sp. n.” cited by Lamas and Pérez (1983) (Bilint 1993a:
26) or perhaps a synonym of M. koa (Bélint 1993b: 3). Now
that the type of ludicra has been examined it is clear that
Puno specimens figured by Bidlint (1993a, as "No. 82 Made-
leinea sp.?7") in fact represent typical ludicra. Thus, the
female structural characters reviewed herein can be associated
with M. ludicra for the first time. The unique morphological
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features are another example of the complex character
distributions apparent in the Neotropical polyommatine.
As the authors have noted in their study of Argentine
Pseudolucia (Bélint and Johnson, 1995), the divergent
morphologies within Madeleinea, if not seen in context of
its entire diversity, might lead some workers to want to
form several genera from the assemblage. Madeleinea,
like Pseudolucia, shows strong monophyly coupled with
remarkable autapoomorphies in some species. However,
it is doubtful any scheme for splitting Madeleinea into
several genera would be any less arbitrary or less prone
to requiring monotypic genera for each of the highly
autapomorphic taxa.

Ureta (1963: 107) lists "Itylos moza ludicra
(Weymer) n. comb.” from "Cordillera de Tarapac4” and
"pelorias" in the "Cordillera de Antofagasta”. Madelei-
nea pelorias was very recently collected in the Tarapacd
region (see Material Examined, M. pelorias below). It is
probable that Ureta’s "moza ludicra” refers to pelorias.

ETYMOLOGY. "Ludicra”", gender feminine, an
"amuser” or "entertainer” (as in the works of some early
poets live Livius, Cicero, Horatius, etc.). As "ludicrus,
ludicer” (Schellers 1812: 816) it has a slightly different
meaning, that of short-sighted or haphazard.

Madeleinea cobaltana Bélint and Lamas
Photoplate I, Figures 12, 21.
Madeleinea cobaltana Bélint and Lamas 1994: 235.
DIAGNOSIS. Wings. FW with costal margin
slightly convex, outer margin long and convex; sexes oth-
erwise strongly dimorphic. Male [described here for first
time] DW grayish blue, female DW cobalt blue with a
strong metallic shade; marginal border wide. VW resem-
bling M. pacis but not so pied [e.g. "colorfully spotted”]
and with more extended DW submarginal band.
Morphology. Male genitalia [described here for
first time] similar to M. pacis but with slightly more
slender uncus and aedeagus spinate and more recurved in
the suprazonal element; female genitalia with strongly
hooked anterior plate of fibula in lateral view.
DESCRIPTION. Male. DW ground pale cam-
panula blue (Maerz and Paul 1950: 42/B8) with grayish
hue; veins gleaming, discoidal spot outstanding, wide
marginal brownish border narrow at tornal area but be-
coming very wide at apex; fringes long and prominently
checkered. DHW delicately spotted along outer margin.
VFW ground pale Aztec drab (Maerz and Paul 1950: 13/
18) basally suffused grayish, discoidal and postdiscal spots
medium sized with notable halos; veins colored lighter
than ground, submarginal area polyommatine pattern in-
distinct; VHW with large costal postbasal spots in cell
Sc+R1; discal and postmedian area with large brownish

spot of typical generic pattern (much as in M. pacis), cell Rs
lacking silvery stripe, submarginal pattern suffusive and
erratic. FW length: 9.0 mm. (holotype). Female. DW
ground pale cobalt blue (Maerz and Paul 1952: 34/L7) with
a metallic hue, discoidal spot outstanding; VW as in male.
FW length: 10.0 (allotype). Male Genitalia. Fig. 12. Un-
cus horse-shoe shaped, slightly slender in lateral view; gna-
thos pointed in dorsal view; valvae relatively slender and with
a thin costal rostellum; aedeagus robust with elongate and
produced subzonal element. Female Genitalia. Fig. 21.
Genitalia with henia showing densely sclerotized edges
strongly curvate at the apex, anterior lamella with width
about three-fourths length and with lateral edges prominently
convex.

TYPE. Holotype female labelled as "Peru, Jn., On-
dores, 4080 m., 30.1.°87, O. Karsholt". Genitalia dissection
in glycerin vial Bélint No. 390, deposited MUSM (see ref-
erence to Paratypes in Distribution, below).

DISTRIBUTION. Spatial: the type locality is at
very high elevation (4200 m.), paratypes were collected at
4000 m. (Pachachaca) and 4200 m. (La Oroya) . Temporal:
the type specimen, as well as recently located additional
examples, were collected in January; a paratype female is
from May.

REMARKS. The type locality of the original de-
scription was "Ondores, 4080 m, Department Junin, Peru”.
The species was formerly known only from the holotype and
paratype females and the male was not described. We have
integrated the description of the male here from additional
material found at the AMNH.

MATERIAL EXAMINED. AMNH. Additional
material provided us subsequent to original description, ap-
parently collected on same day as one original female para-
type, 1m,1f: "Peru, 34 mi E of La Oroyo on road to Tarma,
+ 4200 m, 22. I. ’75", leg. H. Descimon. Genitalia dis-
sections (in glycerin vials), Bélint gen. prep. nos. 366
(male), 379 (female).

Madeleinea pelorias (Weymer)
Photoplate I, Figures 13, 22, 24, 37, 41.
Lycaena pelorias Weymer 1890: 121, pl. 4, f. 2.

DIAGNOSIS. Wings. Sexes similar. FW costa
slightly convex, outer margin convex and relatively short,
apex pointed. DW ground gleaming greenish blue with very
wide black margin. VFW with large postdical spots, VHW
with largely extended dark elements.

Morphology. Male genitalia with distinctively robust
aedeagus; female genitalia reminiscent of M. pacis but show-
ing a much more strongly hooked anterior plate in the lateral
view,

DESCRIPTION. Male. DW ground gleaming har-
bor blue (Maerz and Paul 1950: 38/H6); veins gleaming,
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MORPHOLOGICAL FIGURES
(pages 15-22)

Captions for Figures on Pages 17-19

Figs. 3-13 (stippled line drawings).

Male Madeleinea morphological features. Male valvae, uncus, gnathos and penis (historically
used also by Nabokov) appear rather uniform when seen together, although species groups and each
species differ in overall outer lateral shape (e.g. polyommatine distinction of "Baird’s angulation”, e.g.
degree and location of "hump") as in drawn figs. 3-13 or apparent in corresponding views from valvae
out-turned from overall dorsal view of entire genital apparatus (high contrast photograph reproductions,
figs. 25-37). Particularly distinctive are sclerotized elements of the valve terminus (oriented toward
bottom of page, figs. 3-13, and as characterized in text). Additional species differences are readily
recognized in the aedeagus and uncus/gnathos (both drawn in lateral view). Species and species group
differences are corroborated in characters of corresponding females (figs. 14-22).

K SO M. lolita, holotype.

T SRR M. huascarana, holotype.
Sa.......M. koa, central Peru.
5b.......M. koa, northern Bolivia.
6....... M. odon, holotype.

Teeeeses.M. nodo, northern Ecuador.
8........M. moza, northwestern Bolivia.
9........M. pacis, central Peru.
10.......M. ludicra, southern Peru.
11.......M. tintarrona, holotype.

12..... ..M. cobaltana, central Peru.
13.......M. pelorias, northeastern Chile.

Figs. 14-22 (stippled line drawings from high magnification).

Female Madeleinea morphological features. From known females the genus shows two different
configurations, best viewed as figured herein— (1) female genital henia elongate with oval anterior
lamella, or (2) female genital henia diapason-like, anterior lamella quadrant-shaped. In the lolita-group,
where females are unknown, wing pattern and shape are so divergent a distinctive female genital habitus
is also predicted.

14........ M. koa, central Peru.

15........M. vokoban, holotype.

16........ M. odon, allotype.

17.uueees M. nodo, allotype.

18........ M. moza, northwestern Argentina.
19........ M. pacis, southern Peru.
20........ M. ludicra, northwestern Bolivia

21........M. cobaltana, holotype.
22........ M. pelorias, holotype.
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Captions for Figures at Page 19 (bottom) and Pages 20-22

Figs. 23-24. Historical labelling of the two Madeleinea taxa described by Weymer in 1890.

Fig. 23. Labels of "Lycaena ludicra” (MNHU).
Fig. 24. Labels of "Lycaena pelorias” (MNHU).

Figs 25-37 (pages 20-22).

Male genitalic armatures of Madeleinea (shown out-turned from overall dorsal view of entire
genital apparatus in dorsal view, aedeagus usually removed and placed aside in lateral view). High
contrast photograph reproductions are used, figs. 25-37; some photographs are slightly unclear due to
having to use prepared slides).

2S........M. nodo, "Zamora, Ecuador, No. 19185" (BMNH).
26........M. nodo, "Cayambé, Ecuador, No. 19152" (BMNH).

27...c....M. koa, "Challabamba, Peru, No. 19171" (BMNH).

28........M. ludicra, "Puno, Peru, No. 19116" (BMNH).

29...cueee M. koa, "Titicaca, Peru, No. 19174" (BMNH).

30........M. koa, "Hlimani, Bolivia, No. 19158" (BMNH).

31........M. lolita, "Holotype, No. 19173" (BMNH).

2.t M. tintarrona, "Holotype, No. 19151" (BMNH). |
33........M. moza, "Uspallata, Mendoza, Argentina, No. 19159" (BMNH). |
34........M. moza, lectotype, (MNHU). |
35........M. pacis, "Titicaca, Peru, No. 19168" (BMNH). |
36...ueuee M. pacis, "Cuzco, Peru, No. 19153" (BMNH).

K B M. pelorias, "Zapahairia, Chile, gen. prep. No. Bélint 345" (HNHM).

Figs. 38-39 (page 22).

For comparative purposes, genitalic armatures of Paralycaeides Nabokov, 1945 (using
photographic methods of figs. 25-37).

38. Male genitalia of P. vapa, "Cochabamba, Bolivia, No. 19160" (BMNH).
39. Female genitalia of P. oreopola, "Topotype, No. 19183" (BMNH).
Figs. 40-41 (page 22).

Female genitalic armatures of Madeleinia taxa (high contrast photographs, some unfortunately
blurred by having to use prepared slides).

40........M. pacis, "Cuzco, No. 17563" (BMNH).
41........M. pelorias, "Puno, Chile, No. 17559" (BMNH).



UWSP Musewin Repore:

Neot:opical "Blue® Butterflies

17




*Blue® Bunerflies

: N

UWSP Museum

18




UWSP Museum Reports: Neotropical "Blue” Butterflies

19




UWSP Museum Reports: Neotropical “Blue® Butterflies

20




21

UWSP Museum Reports: Neotropical "Blue” Butterflies




UWSP Museurn Reports: Neotropical “Blue® Butterflies

22




UWSP Museum Reports: Neotropical "Blue® Butterflies

23

wide marginal brownish border narrow at tornal area but
very wide at apex; fringes long, prominently checkered;
DHW with outstanding marginal spot in cell CuA2.
VFW ground Aztec drab (Maerz and Paul 1950: 13/I8);
basal part lighter, discoidal and postdical spots large with
halos; veins lighter; submarginal area with suffusive poly-
ommatine pattern; VHW with costal, subbasal and post-
median spots in cell Sc+R1 conjoined into one suffisive
small dark brown macule; postbasal spots close to post-
median band or adjoined, postmedian spot in Sc+R1 and
Rs present and coalescent with postmedian spots creating
a large wavy band; cell RS silvery stripe typical of some
congeners absent; submarginal pattern erratic. FW
length: 9.0 mm. (holotype); 8.8 — 9.2 mm. (7 males).
Female. Similar to male. FW length: 9.0 (2 females).
Male Genitalia. Figs. 13, 37, 41. Uncus horse-shoe
shaped with gnathos pointed in dorsal view, valvae rela-
tively slender with a thin costally oriented rostellum,
aedeagus robust with robust and elongate subzonal ele-
ment. Female Genitalia. Fig. 22. Genital henia very
strongly sclerotized with edges sigmoidal ("S"-shaped),
anterior lamella with length about two-thirds width and
lateral edges greatly convex.

TYPE. Original description of L. pelorias was
based on a single specimen (Weymer, 1890) and is thus
the holotype (Fig. 24). The type locality was "Volcano
Sajama, Bolivia" [today situated in Chile]. The holotype
bears a red-bordered label placed prior to our study by
Dr. Lamas indicating it as the type.

DISTRIBUTION. Spatial: In addition to the
type locality on the Chilean side of the volcano Sajama
from 3300-4600 m., also known from Puno in the vicinity
of Lake Titicaca at cited elevations of circa 4000 m.;
Temporal: the known specimens are noted as collected in
"September-November" and again in "April”.

REMARKS. We provide a full redescription of
this species because of it uncertain historical status. Na-
bokov (1945: 39) treated the taxon under his entry for Ity-
los pacis, adding a question to suggesting the taxa were
synonyms. Bridges (1988: I1.51) listed both taxa as good
species. The species was correctly identified by the seni-
or author in his catalogue (Bdlint 1993a: 27), but the
Puno specimens deposited in BMNH showed a slightly
more azure DW ground than subsequently studied speci-
mens, a condition perhaps resulting from age or chemical
stain. In contrast, the holotype (see below) and the newly
collected Chilean material show a gleaming "harbor blue”
(Maerz and Paul 1950: 38/H6) DW ground color. We al-
so have a small, recently collected, specimen from NE
Chile on the western side of the Mount Sajama (type lo-
cality of L. pelorias) collected by Mr. Pefia. Pefia cor-
rectly determined this specimen as "Itylos" pelorias.

TYPE. Holotype male; "Sajama; Lycaena pelorias;
3003; Zool. Mus. Berlin; Holotype". Genitalia dissection
Bdlint slide, gen. prep. No. 345.

MATERIAL EXAMINED. AMNH. Chile: 2ms:
Tarapacd, Zapachuira, 21.X1.1952., L.E. Peiia; 1m: Tara-
pacd, Chapiquifia, 5.X.1952, L.E. Pefia; Im: Tarapacd,
Camino a Cancosa, 3300 mts., 19.I1V.1969, L.E. Pefia; im:
Tarapacd, S. Chiapa, 3800 mts., 23.IV.1969, L.E. Peiia;
1m: Iquique, Caritaya, 18.IX.1952, L.E. Peiia. Genitalia
dissections, Bdlint glycerin vials, gen. prep. nos., males:
367 (S. Chiapa), 389 (Chapiquifia), 472 (Camino a Cancosa),
473 (Zapachuira).

ETYMOLOGY. Gender feminine (idem quod Pelo-
rus) a character of Ovidius (Schellers 1812: 1058).

DISCUSSION

Monophyly of Madeleinea Species Groups

As we have noted previously, it is probable in the
future that some workers will desire to split speciose Made-
leinea into several genera, as has been suggested for the
genus Pseudolucia (cf. Balletto 1993, see Bdlint 1993a [pp.
29-30] and various Remarks and Discussion in Bélint and
Johnson 1995). Madeleinea is indeed speciose but, like Pseu-
dolucia, when considered species by species its diversity de-
fies a set of objective criteria by which species could be
grouped unequivocally into subset genera. Such attempts, as
with Pseudolucia, require arbitrary selection of characters and
also result in situations where the sexes of species "end up”
in different genera. As with Pseudolucia, some Madeleinea
species show strong sexual dimorphism while others show lit-
tle at all. In addition, some species appearing radically dif-
ferent in external characters are also those with outstanding
morphological autapomorphies. As with Pseudolucia, split-
ting based on such criteria often can achieve only monotypic
groups. Although this situation typifies Madeleinea and
Pseudolucia, there are South American polyommatine genera
with distinctive hiatus’s between groups of taxa. Paraly-
caeides is an example. The morphologies of Madeleinea,
Pseudolucia and Paralycaeides clearly suggest a common ori-
gin. However, there are large structural gaps which support
their generic distinction. Within Madeleinea, species show
a tight structural monophyly in spite of considerable diver-
gence in wing pattern.

Monophyly of the groups comprising Madeleinea is
supported by numerous characters:

(1) Male aedeagus structure. The most significant
shared character is the very long suprozonal element of the
aedeagus which shows a length at least equal to that of the
subzonal element. There can be little confusion of the Made-
leinea aedeagus with other Neotropical polyommatine genera.
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Each Neotropical genus has a distinctive aedeagus struc-
ture (see morphological figures in B4lint 1993a, figs. 95-
102 and 108-123). Regarding Madeleinea, it is interest-
ing that a similarly shaped aedeagus occurs the holarctic
"arcia group” of genera (Aricia R.L. 1819: Pseudaricia
Beuret, 1959; Ultraaricia Beuret, 1959 and Icaricia Na-
bokov 1945, whose relationships will be clarified by B4-
lint, in preparation). Similarity to structures of the "ari-
cia group” was also mentioned by Nabokov (1945: 39).

(2) Female henia and lamellae. A robust anter-
ior lamella and highly sclerotized fibula typifies all the
species of Madeleinea. This contrasts Pseudolucia, in
which these structures sometimes strikingly differ (B4lint
and Johnson 1993a and 1994c). Paralycaeides has female
structures similar to Madeleinea which, if they suggest a
relationship, require consideration within the context that
the male genitalia of these genera are very different. In
addition, female genitalia of Madeleinea differ markedly
from the other Palaearctic genera mentioned above. Para-
lycaeides, interestingly, shows some marked differences
between the female genitalia of its Neotropical and Ne-
arctic elements (compare figures of B4lint 1993a to Ferris
1976, figs. 34, 37-38).

(3) Ventral silvery wing pattern. All species of
Madeleinea show a complex silvery pattern of the VHW
which results from stark contrasts between dark basal,
discoidal and postdiscal elements (often strongly coales-
cent) and gleaming white or silvery discocellular pigmen-
tations. Nabokov considered the VHW pattern of Made-
leinea related to some taxa of Pseudolucia and to the
entities of his Paralycaeides and Parachilades. This view
was somewhat skewed by the sampling error in Nabo-
kov’s study. Actually only the ventral pattern of Para-
lycaeides vapa (Staudinger, 1896) can be readily com-
pared to Madeleinea species (cf. Bédlint 1993a, figs. 31-
90). Two other Paralycaeides either not known or not
associated with Paralycaeides by Nabokov (P. incon-
spicua (Draudt, 1921) and P. shade Bflint, 1993) are
very differently marked. Wing patterns in high Andean
and austral polyommatines, as well as Eumaeini, appear
strongly adaptive (see for instance, eumaeine "elfin” gen-
era of Johnson 1992) and only a thorough cladistic analy-
sis can properly discern their phylogenetic importance.

The Sister (or Outgroup) Genus of Madeleinea among
Neotropical Taxa: Paulymada

Based on wing characters, the genus Paraly-
caeides Nabokov 1945 (type species: Itylos inconspicua
Draudt (1921), by original designation) appears to be a
close relative of Madeleinea. As mentioned above, P.
vapa shows a striking DHW pattern resemblance to M.
koa. Paralycaeides, as traditionally viewed by taxono-

mists, actually consists of two morphologically distinct segre-
gations: the polytypic P. inconspicua-vapa-orepopla group
and the [as yet] unique P. shade. Other characters suggesting
a sister relationship between Madeleinea and Paralycaeides
are as follows:

() Male genitalia. Aedeagus thick and slightly
recurved inward in the subzonal element, suprazonal element
up to three times shorter; alulae large; uncus strong and elon-
gate with a "cupola”-shape; gnathos strongly hooked; tegu-
men robust. (This configuration also somewhat resembles
that in Nabokovia).

(2) Female genitalia. Henia narrow and elongate;
anterior lamella weakly sclerotized along apex; ductus bursae
not corregated.

Nabokov, considering only characters of the male,
viewed Paralycaeides as an anestral form of Lycaeides Hiib-
ner [1819] (hence the etymology of his genus). As noted
above, he considered Madeleinea (as "Itylos") closest to Ari-
ciaR.L., 1817 (Nabokov 1945: 238). Accordingly, Nabokov
did not consider Paralycaeides and Madeleinea to be sister
groups. However, female genitalia of Lycaeides and Aricia
are quite distinctive (cf. Nekrutenko 1985, figs. 113 and 121)
making Nabokov’s view untenable. As noted before, Made-
leinea and Paralycaeides closely resemble each other in the
female genitalia although the male structures are not strong
in shared characters. This matter is being investigated in
more detail in a study in progress concerning affinities among
the higher categories of Polyommatinae now known to be re-
presented in the Neotropical Realm (B4lint and Johnson, in
prep.). The latter study updates analysis of polyommatine
affinities to recently increased knowledge of polyommatine
diversity in the Neotropics and thus exceeds the breadth of
comment on any single genus. However, it may not be pre-
mature to suggest that strong relations in the female genitalia
and wing characters, but poorer corroboration from the male
genitalia, may suggest that Madeleinea and Paralycaeides are
(1) Neotropical members of a clade which also includes some
other polyommatine genera more prominent elsewhere in the
world and (2) the sister relationship of Madeleinea and Para-
lycaeides is, therefore, older within that clade rather than
immediate. The present study of Madeleinea, and several
others recent collection results have required to be initiated in
its wake, deal with updating historical knowledge of this re-
cently named assemblage and elaborating the many newly dis-
covered polyommatine species which are assignable to it.

Madeleinea As Elaborated by the Present Study
Premature attempts to lump species, or split genera,
in the high Andean oreal Polyommatinae appear ill-advised.
Not only have the species diversities of these groups been
poorly understood until recently, almost nothing is known of
the biologies and local distributions even the commonest spe-
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cies. Eight of the twelve taxa of Madeleinea treated
herein (M. mashenka, M. lolita, M. huascarana, M. no-
do, M. odon, M. tintarrona, M. cobaltana, M. vokoban)
have been described since 1993. Some of these species
are still known from only a few specimens or in series
from, as yet, only one incipient collection site. Two
historical taxa (M. ludicra and M. pelorias) are also
represented by few specimens and these originate from
only a few collecting localities (Tables 1,2). Even the
distribution of the few "widespread”, and historically
relatively well-defined taxa (M. koa, M. pacis and M.
moza) cannot be considered "well-known" since additional
taxa (M. nodo, for instance) have been found within their
old series.

All these new developments and problems— spe-
cies diversity, local distributions, and biological data
drastically affect the situation of polyommatine higher
categories in the Neotropical Realm. It is well known
that current workers are suggesting to the ICZN (see, e.g.
Rabinowitz, Cairns and Dilion 1986) new criteria for as-
sessing the taxonomic status of organisms. The success
of these newly proposed alternatives often depends on the
amount of biological data available. Considering the oreal
Andean Polyommatini, we are at a stage now with more
advanced knowledge of diversity, an updated reference to
many type specimens, and attention to details of morpho-
logy in both males and females. However, in most cases
sampling error remains a problem with current work still
based on small aggregate samples from scattered localities
and disparate collections representing a span of some one
hundred years (Tables 1,2). Thus, as with Pseudolucia
(even more well-known than Madeleinea), we consider it
unwise to rush into further infrageneric splitting.

Madeleinea in the Context of Eliot’s Polyommatus
Section.

Following on Nabokov’s original error, the genus
was listed as "Itylos” by Eliot (1973: 449-450) and placed
in his Polyommatus Section. According to the characters
listed by Eliot (wing venation, eyes, palpi and male geni-
tal uncus, gnathos, valva, tegumen and penis) the diagno-
sis of this section fits Madeleinea well. However, in the
male, the sagum (noted by Eliot as "nearly always pre-
sent” in Neotropical species), is absent. Also, Eliot’s
system included no reference to the ferhales. As a result,
although Madeleinea appears to belong in the generic se-
quence of Eliot’s Polyommatus Section when viewed by
the limited data delimiting it, its phylogenetic position is
actually more complex.

The battledore scales of the genus are unusual,
with excavate or crenulate outer margins [Eliot 1973, Fig.
145: "Itylos moza" (Staudinger)]. This remarkable char-

acter was noted by Eliot as unique to "Itylos" [Madeleinea)
among the genera of his Polyommatus Section. Eliot states
that “the battledore scales usually provide good characters at
the genus and species-group level, and sometimes at section
level also, but they may exhibit quite remarkable individual
variation and are often strongly asymmetrical” (Eliot 1973:
406). We have already noted above that new data, including
reference to the female and other characters just mentioned,
link Madeleinea to Paralycaeides. As we will treat in detail
in a forthcoming paper examining higher categories of Polyo-
mmatini represented in the Neotropical Realm in light of re-
cent progress on diversity (Bélint and Johnson, in press),
these new data finally clarify the position of Madeleinea.
They invite a reformation of Eliot’s Polyommatus Section to
include consideration of, among other things, (1) new data
from increased diversity in Pseudolucia and (2) study of the
relationship of Paralycaeides and Madeleinea to the Holarctic
genus Plebejus. These genera may well comprise the only
Neotropical elements with the "northward" relationships typi-
fying traditional views of New World polyommatine affinities
(Descimon 1986).

CONCLUSION

The phylogenetic position of Madeleinea can reliably
be placed within Eliot’s (1973) Polyommatus Section but new
data on additional characters of the male, and first reference
to the females, requires a reformation of that Section of the
Polyommatini. This situation contrasts results on some other
high Andean and austral Polyommatini we have studied, these
appearing to clearly represent autochthonous Neotropical eati-
ties which have arisen from the South American lowland fau-
na (e.g Nabokovia, Bélint and Johnson 1994a; Itylos, Bélint
and Johnson 1994b). Madeleinea itself is comprised of four
clades of taxa (now that mashenka has been removed) whose
overall admixture presents a totally different compiexion than
Nabokov’s original "Itylos". The monophyly of the genus is
clear in the structures of male genital uncus, gnathos and ae-
deagus and the female genital henia and anterior lamella. Pa-
ralycaeides is the most likely outgroup (or sister group) of
Madeleinea based on the female genitalia.

Lack of distributional data is still a particular prob-
lem in assessing Madeleinea taxa, as it is with other oreal
butterfly faunas in the Neotropics. Given the spotty availa-
bility of samples and the frequency of new species in collec-
tions from areas previously unstudied, it is likely that addi-
tional, highly stenotypic species will be discovered within the
farflung and fragmented biotopes of the high Andean regions
(cf. Fjeldsa 1992). More and more, in all the oreal polyom-
matines, we are seeing how the deeply dissected mountain to-
pographies, accompanied by unique microclimates and vege-
tation, lead to a preponderance of regional endemics (cf. B4-
lint and Johnson 1993, B4lint and Lamas 1994).
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The present work is aimed at placing knowledge
of Madeleinea on a more equal footing with other lineages
of high Andean Polyommatinae. With at least a basic tax-
onomy available for the genus, it may be possible for
future workers to expand their local studies to include the
important aspects of biology and ecology.

POSTSCRIPT [at proof]

The authors’ publication concerning higher cate-
gories of the Polyommatini, based on what is now known
of the Neotropical fauna, appeared shortly before publi-
cation of the present work. It contains the most current
assessment of the reformed Polyommatus Section referred
to just above. For consistency we cite it here as in the
body of the text (Bélint and Johnson, in prep.).

APPENDIX I

Illustration of paucity of historical material on the
genus Madeleinea hitherto. Table 1— data available to
Nabokov in 1945 compared to similar small samples in ot-
her groups of Polyommatini; Table 2— meager additional
data available after culling European collections in the
present study. Note how these small samples compare to
those of Madeleinea species (a) recently collected [M. pe-
lorias entry, etc. here] or (b) recently discovered [Balint
and Lamas 1994, Bilint and Johnson 1995; Benyamini,
Bdlint and Johnson 1995]. Such data account for the
"spotty" distributions characterizing the genus. For in-
stance, species of the genus would appeaer still discover-
able from Colombia.

Table 1
Material available for Nabokov’s (1945) study
with names updated to current taxonomic usage (Pacific
and Caribbean localities are omitted).

Species Material/Locality
Itylos titicaca Sm 1f/ Titicaca Lake (Bolivia)
Nabokovia faga 1m/ Peru
" Hemiargus ceraunus 28m 1/ Colombia
H. hanno small series/ Cota (Colombisa),
Chulamani, Coroico (Bolivia)
H. ramon 2m/Quayaquil, San Rafael (Ecuador)
Pseudolucia collina 1m 1f/ Penco (Chile)
P. chilensis 3m 1f/ Penco, Ceatral Chile (Chile)
Paralycacides inconspicua 1m/ Cuzco (Peru)
Madeleinea moza 1m 1f/Sicasica (Bolivia)
M. rubberothei (*) 2m/ Sicasica (Bolivia)
M. pacis 1m/ Cuzco (Peru)
M. koa 2m 1f/ Puno (Peru)

(*) this taxon considered as synonym of M. moza

Table 2
Additional Historical Material with Data More than Simple
Listing of a Country (all BMNH, m=43, f=9).

Species Material/Locality

Madeleinea koa Bolivia, 5ms: Illimani. Peru, Im,1f: Acopampa, IM
Cajamarca. lm: Chachapoyas. Im: Challabamba, If:
Corongo. 10ms, 1f: Puno. Im: Pozzuzo. Im: Vil-
canota.

Madeleinea moza Argentina, 2ms: Salta. 4ms,1f: Tucuman. 3 ms: Us-
paliata

Madeleinea nodo Ecuador, 2ms: Cuenca.

Madeleinea odon Ecuador, 17ms: Cayambé (Cayambé, Cayambé
Mount). Im: Guachamana to Cilica. 21ms, 8fs: Loja
(Environs de Loja, El Monje pres Loja, Valle de
Loja). im: Palanda. Im: Polocate. Im: Puobamba,
2m: Zamora.

Madeleinea pacis ~ Bolivia, 2fs: Guaqui. Peru, 2ms: Challabamba. Im:

Cuzco. Im: Oconeque to Agualani. 2ms. Palea. Im,
1f: Quencha.
Madeleinea pelorias Peru, 2ms,2 fs: Puno.
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PHOTOPLATE I, KEYED ON OVERLEAF,
CONTAINS B&W PHOTOGRAPHS OF MADELEINEA
TAXA OF REPORT NO. 43

Below is a cross reference to photographs (color and B&W)
in addition to these, elsewhere in the volume:

Madeleinea lea, M. sigal, M. pacis: B&W— PHOTO-
PLATE VI

Madeleinea lea, M. moza. color— PHOTOPLATE XIII

Madeleinea pelorias, M. sigal: color— PHOTOPLATE

X1v
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PHOTOPLATE 1 (facing page and overleaf): ADULT PHOTOGRAPHS FOR REPORT NO. 43

Type species Madeleinea moza, male, Bolivia (AMNH), also seen by Nabokov, FW: 11.0 mm.
M. moza, male, Argentina, Dept. Jujuy, Rio Lozano, Morro de Alizar, 1750 m., 1.V.1977 (AMNH), FW:
11.0 mm.
Madeleinea lolita, holotype (BMNH).
Madeleinea huascarana, holotype (MUSM).
Madeleinea koa, male, Peru, Huanuco, Tingo Maria, 670 m, 21-22.1.1947 (AMNH), FW: 9.5 mm.
M. koa, female, Bolivia, "Titicacasee” (AMNH), also seen by Nabokov, FW: 9.0 mm.
Madeleinea vokoban, holotype (AMNH).
Madeleinea odon, holotype (AMNH).
M. odon, allotype (AMNH).
Madeleinea nodo, holotype (AMNH).
M. nodo, paratype male, Ecuador, "Prés Quito” (HNHM), FW: 9.0 mm.
M. nodo, paratype male, Ecuador, "Pifo, 1920-1932, coll. L. & J. De Joannis" (MHNP), FW: 9.0 mm.
Madeleinea pacis, male, Peru, Cuzco, 3500 m. (AMNH), also seen by Nabokov, FW: 10.5 mm.
M. pacis, female, Bolivia, Yungas Valley, 37 mi NE La Paz, 10.000°, 7.VIL.1958 (AMNH), FW: 10.0 mm.
Madeleinea tintarrona, holotype (BMNH).
[overleaf, below]
Madeleinea ludicra, holotype (MNHU).
Madeleinea cobaltana, male, Peru, 34 mi. E of La Aroyo on road to Tarma, +4200 m., 22.1.1975
(HNHM), FW: 9.5. mm.
M. cobaltana, paratype female, Peru, 34 mi E of La Aroyo on road to Tarma, +4200 m., 22.1.1975,
Descimon" (AMNH), FW: 11.0 mm. '
Madeleinea pelorias, male, Chile, Zapahuira, Reg. Tarapacd, 21.XI.1952, L.E. Pefia” (AMNH), FW:
9.0 mm.
M. pelorias (Weymer, 1890), holotype (MNHU).
Itylos mashenka (orignally described as Madeleinea mashenka Bélint 1993), holotype (BMNH).

PHOTOPLATE II (overleaf and following page): ADULT PHOTOGRAPHS FOR REPORT NO. 44

Type species Leptotes cassius, male, Argentina, Salta, IV-V 1921 (BMNH).

L. cassius, female, Argentina, Salta, IV-V 1921 (BMNH).

Leptotes andicola, male, Ecuador, Cayambe Mts., alt. 10,000°, VI.1897 (BMNH).

L. andicola, male, Ecuador, Cayambe Mts., alt. 10,000°, VI.1897 (BMNH).

Leprotes callanga, male, Peru, Limbani, Carabaya, alt. 10,000°, XI1.1901 (BMNH).

L. callanga, female, Peru, Limbani, Carabaya, alt. 9,500°, IV.1904 (BMNH).

Leptotes krug, holotype (Mus. Hist. Nat., Univ. Caldas, Bogota, Colombia).

Leptotes bathyllos, male, Peru, Rio Tigre, Intuto, 9.V., Dept. Loreto (MUSM).

L. bathyllos, female, Peru, Rio Samiria, Cocha Shinquito, 130 m., 11.VL.91 (MUSM).
[overleaf, below]

Leptotes trigemmatus, male, Chile, Choapa, 5 km. N. of Tllapel, 12.Xi.1993 (AMNH).

L. trigemmatus, female, Chile, Choapa, 5 km. N. of Tllapel, 12.Xi.1993 (AMNH).

Leptotes parrhasioides, male, [Peru], Charles Island, Galapagos Islands, 12.111.02. (BMNH).

L. parrhasioides, female, [Peru] Charles Island, Galapagos Islands, 12.111.02. (BMNH).

2M,R. L. parrhasioides, syntype male (NRS), 3L (labels).

3M.

3R.

Leptotes cassius, male, Colombia, Cundinamarca, Silvania, 10.VI.1990 (AMNH).
L. cassius, female, Colombia, Cundinamarca, Silvania, 10.VI.1990 (AMNH).

4L, M. Leptotes lamasi, holotype (MUSM).
4R,5L.L. lamasi, allotype (MUSM).

SM.

SR.

Leptotes delalande, holotype (BMNH).
L. delanande, allotype (BMNH).
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PHOTOPLATE I

Madeleinea

M. moza & DIV  type species M. moza ¢ D/V

M. huascarana J DIV M. koa ¢ DIV

M. lolita & DIV

M. odon 2 DIV

M. nodo % DIV

M. pacis ¢ DIV M. pacis 2 DIV

M. tintarrona & DIV
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Madeleinea, continued

M. pelorias & DIV M. pelorias ¢ DIV mashenka o DIV [to Itylos]

Leptotes PHOTOPLATE II

L. cassius o DIV  type species

L. bathyllos & DIV L. bathyllos ¢ DIV

L. krug ¢ DIV
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Leptotes, continued

L. trigemmatus % D/V L. parrhasioides o DIV

type L. parrhasioides ¢ D L. parrhasioides ¢ V

L. delalande ¢ D/V
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CAPTIONS FOR PHOTOPLATE III

BIOTOPES OF VARIOUS NEOTROPICAL POLYOMMATINI
INCLUDED IN REPORTS 44, 45, 46, 48, 51 & 52.

See cross-references ("CR") in each entry for referral to the color Photoplates,
particularly those placed after page 7 in Report No. 52.

Leptotes trigemmatus. Near Santiago Chile, 700 m., at Las Condes, 24.4.1995. A large Plumbago
capensis bush (next to the figure); here were found perching adults and various larval stages of L.
trigemmatus. CR: color, PHOTOPLATE VIII.

Pseudolucia benyamini. The type locality in sand dunes south of Pichicuy, Chile (in background) and
large cushion-like Chorizanthe vaginata which are the foodplants, 6.11.1993. CR: color, PHOTO-
PLATE X.

Pseudolucia collina. The biotope at Rio la Laguna, Elqui, Chile, 2650 m., 3.12.1994. CR: color,
PHOTOPLATE IX.

Pseudolucia lyrnessa and P. chilensis. Their coastal biotope, 2 km. south of Constitucién, Chile.
Shrubs at bottom are Chorizanthe vaginata, the foodplant of P. lyrnessa. On the small sand dunes
along the coast grow Ambrosia chamissonis and its parasite Cuscuta racemosa, the foodplant of P.
chilensis. At this locality the author observed oviposition of P. chilensis for the first time (on
2.2.1995, the date of this photograph). CR: Ilyrnessa, color, PHOTOPLATES VII, X; chilensis,
color, PHOTOPLATE XIII.

Pseudolucia lyrnessa. The biotope of P. lyrnessa at San José de Maipo, 900 m., Santiago
Metropolitan Region, Chile, 22.10.1994. Here, in sandy soils, grows the hairy foodplant species
Montiopsis capitata. CR: color, PHOTOPLATE X.

Pseudolucia avishai. The biotope at the type locality, in a green "vega", 2550 m., along the Los
Pelambres Valley, Chile, 2.4.1994. Here, myrmecophily was first observed among South American
Lycaenidae (see Benyamini and Bélint, Report 51 and Benymaini, Report 52). CR: color, PHOTO-
PLATES VII, XII.

Pseudolucia oligocyanea. The type locality at Tumbre, Chile, 3600 m., near Talabre with the
smoking Volcan Lascar in the background, 28.1.1994. CR: color, PHOTOPLATE XI.

Pseudolucia annamaria. The biotope at Cerro La Virgen, Chile, 2200-3000 m.; here the foodplant
was documented as Adesmia aff. confusa on 28.11.1993. CR: color, PHOTOPLATE XI.

Pseudolucia annamaria. The biotope at Batuco, Chile, 1800-2200 m. Adesmia aff. confusa growing
along this was the source of material for rearing experiments Sept. 1993 and Sept.-Oct. 1995. CR:
color, PHOTOPLATE XI.

Pseudolucia scintilla. The landscape between Hurtado and Ovalle, Coquimbo Region, Chile, in
particularly rainy season. The species was collected on 18.7.1993 at 1300 m. The prostrate dark
colored plants at the front of the cacti are Aristolochia chilensis, the foodplant of Battus archidamas
(Papilionidae).
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ABSTRACT

Members of the genus Leptotes Scudder, hitherto
poorly elaborated in South America, are reviewed with
emphasis on the South American fauna and reference to
the Central American fauna and more well-documented
Caribbean fauna. Eight species are documented from
continental South America, including three which are
described as new. The entire Neotropical fauna includes
thirteen well-defined species at present. Estimates as
recently as 1993 of only eight species took into account
only species more well-known in common usage. Previ-
ous concepts of species groups in Leptotes, based on
fewer species, are inadequate for the fauna as a whole.
The present paper elaborates the morphological groupings
among the South American species; overall, a revised set
of species groups for the entire fauna is used, based on
the superficial characters most often employed by curators
and fieldworkers. The latter is as follows (South Ameri-
can representatives asterisked) based on superficial char-
acters: the "andicola-Group": L. andicola (Godman and
Salvin)*, L. callanga (Dyar)*, L. bathyllos Tessman*, L.
krug n.sp.*; the "marina-Group”: L. marina (Reakirt),
L. perkinsae Kaye 1931, L. idealus Johnson and Matusik,
L. trigemmatus (Butler)*, L. parrhasioides (Wallengren);
the "cassius-Group": L. cassius (Cramer)*, L. hedgesi
Schwartz and Johnson, L. lamasi B4lint and Johnson*, n,
Sp., L. delalande Bélint and Johnson*, n.sp. The genus
Leprotes is of great biogeographic interest because some
its members (as well as others historically discussed as
possible members) are from outside the New World, in-
cluding distributions in Africa and Atlantic and Pacific
ocean basins. Assuming that Leptotes is monophyletic,
modern views of biogeography consider two possible ori-
gins of these farflung distributions: dispersal across pre-
existing barriers ("dispersal”) or fragmentation of an
ancestral distribution ("vicariance"). Considering the off-
noted African/ Neotropical disjunctions of some Leptotes
and Atlantic and Pacific Island occurrences of others, both
factors may have influenced the present distribution of
Leptotes. Consequently, it is important to proceed from
regional elaborations of the genus (like the present paper)
to generic cladistic study including the worldwide ele-
ments. Absent such study, the monophyly of Leptotes, or
existence of any trans-continental subunits, cannot be
recognized. Without knowledge of trans-continental rela-
tionships within the genus, neither dispersal or vicariance
can be invoked. Previous speculation concerning these
topics is weak because of poor knowledge of Neotropical
diversity. The present paper, in tandem with recent Car-
ibbean studies, alleviates this historical problem of sam-
pling error in Leptotes. However, it is still likely that
additional Leptotes species will be discovered in the An-
dean region.

INTRODUCTION

The genus Leptotes Scudder (1876), as construed by
common usage and reviewed here, is pantropical in distribu-
tion and placed in Eliot’s (1973) Leptotes-section. This
section contains four genera which Eliot (1973: 446), and
others, considered closely related. Of these, a close rela-
tionship between genera Syntarucus, Leptotes and Cyclyrius
had been first suggested by Clench (1963: 255) and Stempffer
(1967: 219) and is indicated both by their genital morphology
(cf. Stempffer 1967, figs. 190-192, Fernandez- Rubio 1976,
lamina 20-21) and known biology (cf. Fiedler 1991: Table
17). As a result, several recent authors have considered the
Old World genera Syntarucus Butler, 1901 and Cyclyrius But-
ler, 1897 as synonyms of Leptotes (Fiedler 1991: 187). In
his introduction to the genus Leprotes, Larsen (1991: 230-
233) practically synonymized Syntarucus with Leptotes based
on the male genitalic structures. Also, according to Larsen,
the main center of the genus is Africa where thirteen species
occur (cf. Stempffer 1967: 221, under Syntarucus).

The diversity of the genus in the Neotropics was
never thoroughly investigated, in spite of the fact that Draudt
(1921: 820-821) listed the occurrence of seven "species” on
the American continents. Brown (1993: Table 2) estimated
the number of the Neotropical Leprotes species as eight. H.
K. Clench (1963), in a survey of the West Indian lycaenids,
offered a brief synopsis of the American members of the
genus. He divided Leptotes into three species groups: (1)
the cassius-Group, in which he included only the widely dis-
tributed species cassius Cramer [1775] and "a still unde-
scribed taxon from the Colombian Andes"; (2) the marina-
Group, in which he included marina Reakirt (1868), perkin-
sae Kaye (1931) and parrhasioides Wallengren (1860). He
noted that this group had several members in the Afrotropical
region (Clench 1963: 255 and 266); and (3) the callanga-
Group, in which Clench recognized divergent taxa, including
high Andean callanga Dyar (1913) and webbianus Brullé
(1850) of the Canary Islands. Surprisingly, Clench over-
looked the taxa andicola Godman and Salvin, trigemmatus
Butler and ochsenheimerii Godart, all described from the
Neotropical realm and often well-represented in collections.
Recently, two decades later after the early work of Clench,
two further Leptotes taxa were discovered in the Caribbean
region— L. idealus Johnson and Matusik (1988) (Hispaniola)
and L. hedgesi Schwartz and Johnson (1992) (Cuba). Since
the description of these species both have been supported by
additional samples (idealus, Johnson and Matusik 1992; hed-
gesi, S. Blair Hedges, in litt. to Johnson 1994). As a result,
the Neotropical diversity of Leprotes is comparable to that of
Africa. As with many other groups of Neotropical polyom-
matines, previous characterizations of Neotropical "paucity”
have been simply due to sampling error. This probably re-
sulted because, while the Leptotes taxa occurring north of
Mexico were quite thoroughly studied both as to taxonomy
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and biology (Scott 1986: 394), the South American taxa
were studied only sporadically.

The aim of the present study is thus quite
straightforward— to fill this gap in information con-
cerning taxonomy and occurrence of Neotropical "Striped
Blues" (sensu Scott 1986) or "Zebra Blues" (sensu Larsen
1991). The present study will show that few of the pre-
viously published generalizations about Leptotes in the
New World stand up under modern scrutiny. This results
because more Neotropical species of Leptrotes are now
known and studies have been made of the morphology of
both sexes. Within this larger view of Neotropical
Leptotes, we hope future Neotropical museum and field
workers can now pay more attention to this interesting
group of polyommatine butterflies.

MATERIALS AND METHODS

Collections. The senior author recurated the
Neotropical Leptotes collection of The Natural History
Museum, London (BMNH) in September 1993. Unfortu-
nately, extensive distributional data compiled there by him
and his wife were lost in subsequent transit between Bri-
tain and Hungary. As a result, the present study cannot
include a complete list of the BMNH’s rich holdings in
Neotropical Leptotes as was possible for the genus Made-
leinea in the a companion study (Bélint and Johnson in
press). BMNH distributional data for Leptotes is instead
summarized from briefer notes kept by the senior author
and immediately amended from his and his wife’s mem-
ory once the original documents were suspected lost. Ot-
her collections of Leptotes are listed in full, including the
collections of the American Museum of Natural History
(AMNH), Hungarian Natural History Museum (HNHM),
Luis Pefia material borrowed from the Field Museum of
Natural History (FMNH) and material provided by Julidn
Salazar E. and Jesus Velez of the Museo de Historia
Natural de la Universidad del Caldas, Manizales (Co-
lombia).

Study Group. It would have been desirable to
include here all the taxa of the Neotropical Realm, in-
cluding the continents and the Antilles. However, in the
case of the Antilles and surrounding "Caribbean region”
we have deferred to the recent publication by Smith, Mil-
ler and Miller (1994) (see Johnson and Kroenlein 1993:
39) since (i) the junior author has previously provided
rather complete data concerning certain Antillean Leprotes
for this latter study and (ii) Smith et al. have already
analyzed most museum label data for Leptotes in southern
parts of North America (L. marina and L. cassius), rele-
vant areas of Central America (L. marina and L. cassius)
and the West Indies (L. cassius, L. marina complex, L.
idealus, L. perkinsae and L. hedgesi). In fact, text of the
present paper was prepared before the issuance of Smith

et al. and prepared with consideration not preempt or repeat
data published by them. Consequently, the present study of
Leptotes in limited to (i) continental South America and (ii)
the unique offshore population of the Galapagos Islands (a
species interestingly related to a widely distributed austral
taxon on the mainland). We include the Caribbean Leprotes
only in our synoptic scheme and species list. This is because
the new list is based on our recent synthesis of taxonomic
characters involving all the currently known New World Lep-
totes.

Methods. Most Neotropical Leptotes can be readily
identified by VW pattern, a fact we acknowledge here by
summarizing the historical "wing-resemblance groupings” of
the genus (cf. Clench 1963). However, to build a phylo-
genetic base for understanding the genus, we supplement the
historical reliance on these and characters of the male geni-
talia by more detailed reference to the morphology of both
sexes. In particular, the male valvae and female henia supply
excellent specific characters. These allow unambiguous diag-
nosis of every taxon, a situation somewhat problematic in the
past {(cf. Larsen 1991 and Stempffer 1967, cited places). In
our study of Leptotes taxa involving intra- or infraspecific
synonymic problems, our morphological analysis has been
based on uniform dissection of 5 male and 2 female speci-
mens [L. trigemmatus males: gen. prep. nos. Zs. Bdlint
451-455, females: 466-467 (HNHM); L. cassius males: gen.
prep. nos. Zs. Bdlint, 456-460, females: 468-469 (HNHM);
L. pulcher (Murray 1874) males: gen. prep. nos. Zs. Bélint,
461-465, females: 470-471 (HNHM)]. In the cases of taxa
new or poorly known, we have relied on series aggregated
from the major collections studied (a majority from a 1993
BMNH specimen loan to the senior author).

Along with illustrating adults, we describe and figure
taxonomic features which have proved most informative. For-
tunately, consistent with publications heretofore noted con-
cerning Caribbean region Leptotes, the most diagnostically
useful position for the genital structures appears to be the
ventral view. We thus illustrated all structures in the ventral
view at 350x magnitude. We deemphasize the penis (all Lep-
totes show the same generally bifurcate structure) and falces
which, contradicting the situation in the Old World taxa (cf.
Stempffer 1967), are generally uniform. All dissected ma-
terial is preserved in glycerin vials on the pins of individual
specimens which bear the number sequence used by the sen-
ior author at the HNHM.

Format. Original combinations for each taxon are
cited along with the location of the original description. We
then cite the most recently available catalog of Lycaenidae
(Bridges 1988). For familiarity, we initially refer to his-
torical wing-resemblance groupings in Leptotes (e.g. Cleach
1963). However, superficial similarity in the ventral wing
pattern of Leptotes species appears to be adaptive (e.g. con-
vergent) and it is readily demonstrated that there is no overall
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consilience between wing pattern in the genus and male
and female morphology. Accordingly, we delineate alter-
native groupings for the species based mainly on structu-
ral characters. These new groupings are also necessary
because previous studies of the genus did not include its
entire diversity.

After introductory comparison of wing pattern
and morphological groupings within the genus, we return
for synoptic purposes to taxon entries based on the tradi-
tional wing-resemblance groupings, but including the vari-
ous taxa new to the group. We do this assuming that the
presentation of morphologically-based groups is less use-
ful to most workers for initial diagnosis of specimens.
However, as familarity increases with the diversity of
Leptotes we anticipate that a phylogenetic approach to the
genus will prefer groupings more akin those we cite here
from the structural characters. Spatial and temporal dis-
tributions are generalized from aggregate label data, each
taxon illustrated by photographs of adults, and the select-
ed genital structures presented in equally scaled line draw-
ings. We use the terminology and abbreviations of our
previous works (cf. Bdlint and Johnson 1993, 1994a and
1994b); color codes are from Maerz and Paul (1950).

CHARACTERIZATION OF NEOTROPICAL
LEPTOTES

LEPTOTES Scudder 1876.

DIAGNOSIS. Wings. Male. DFW,DHW
ground blue with VW markings showing through, margin
with black border and DHW marginal spots. VFW,VHW
ground basically white or greyish but heavily overlaid
with various dark "marbled" patterns {gray, beige or
blackish], the latter occurring in more spotted or orbed
patterns [andicola-Group], lineal or "zebroid" patterns
[marina-Group and some other taxa] or sometimes with
white more dominant and marbled elements reduced [L.
cassius]). Distal of marbled pattern on FW, postmedian
spots of cells CuA1-CuA2 connect with discoidal, often
coelescent, VHW marginal spots enclosing iridescent
["metallic™} scales; on HW, postmedian spots are boldly
white or sometimes congealed to a white band, marginal
spots are often produced and enclose brightly iridescent
["metallic™] scales as on FW. Female. As male but
DFW,DHW ground brown sometimes with very strong
white and/or blue overcast extending through the sub-
margin.

Morphology. Male. Uncus blunt; gnathos com-
monplace polyommatine (almost straight, tapering gradu-
ally from base to narrowly pointed apices and costally
dentate); vinculum dorsally very wide; furca consisting
two relatively strongly curved arms; valvae oblongate

with anterior more ovate, posterior terminating in a variously-
produced spatulate lobe marked by an angled inwardly-direct-
ed margin producing various dentations or prominent prongs,
depending on the species; aedeagus with massive and large
subzonal element, suprazonal ending in two long, strongly
sclerotized and slightly arched comnuti; vesica with single
small hooklike cornutus. Female. Terminal tergite heavily
sclerotized and with strong apophyses, papillae anales com-
monplace polyommatine with long apophyses. Genitalia with
terminal fibula produced and adjacent henia slightly sclero-
tized toward anterior, depending on the species.
ORIGINAL GENERICDESCRIPTION. Scudder,
1876, Bull. Buffalo Soc. Nat. Sci. 3: 124. Additional im-
portant contributions: Stempffer 1967, Bull. Brit. Mus. (Nat.
Hist.) Ent. Ser. Suppl. 10: 217-221 (discussion of genera
Cyclyrius Butler 1897 and Syntarucus Butler 1901).
TYPE SPECIES. Lycaena theonus Lucas (1857) by
original designation. This taxon is currently considered a
subspecies of Leptotes cassius Cramer [1775] in the Greater
Antilles, Bahamas, Cayman Islands and Florida (Alayo and
Herndndez 1981: 71, Schwartz and Johnson 1992: 149).
DISTRIBUTION. Spatial: pantropical, occurring
across the Neotropical Realm from the southern United States
to Argentina and including the West Indies and Galapagos Is-
lands; several taxa migrate, sometimes founding resident
populations which survive for years or decades (Gall and Ar-
dale 1993). Temporal: varying across taxa with disparate
ranges but generally including all months of the year.
BIOLOGY. The biology of L. cassius and L. mari-
na are sufficiently known (Fiedler 1997: 205 and references
therein). The caterpillars feed on inflorescences, seed cap-
sules and young buds, mainly of various Fabaceae and Plum-
baginaceae (cf. Downey and Allyn 1979, Ballmer and Pratt
1988: 53; for further comparison see Fiedler 1991: 187).
The taxa are multibrooded with L. cassius and L. marina
recorded as migrators (Scott 1986, Gall and Ardale 1993).
In South America, L. trigemmatus was thoroughly studied by
Klein and Campos (1978).

THE PROBLEM OF SPECIES GROUPS
IN NEOTROPICAL LEPTOTES

Clench (1963) stated that the pan-American species
of Leptotes divide neatly into three groups according to the
male genitalia and that each of these groups also occurs in the
Old World. Our studies indicate this view resulted simply
from the small sample of taxa and male genitalic characters
Clench considered. In the larger context of additional taxa
and characters (particularly of both sexes) the historical wing-
resemblance groups of Leptotes are not supported by a consili-
ence of morphological characters. Rather, a situation exists
much as we have shown in the Andean and austral polyom-
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lyommatine genus Pseudolucia Nabokov (B4lint and John-
son 1993a & in press; Bdlint 1993a,b). Like Pseudo-
lucia, Leptotes shows a strongly monophyletic structural
ground plan. However, structural autapomorphies in di-
verse taxa, coupled with what appears to be a convergent
[e.g. adaptive] ventral hindwing pattern (see Discussion),
belie a simple method for subdividing the group. Because
of this, the traditional intrageneric groupings of Leptotes
also do not apply well to the Old World taxa. Consider,
as an example, the historical "callanga-Group™ of Clench
(1963). Two taxa were included, L. callanga of the New
World and L. webbianus of the Old World. It is true that
the morphology of these species is distinctive. However,
the Neotropical fauna actually includes three additional
sister species of L. callanga and their wing patterns are
divergent. New species L. lamasi and new combination
L. bathyllos attach by wing pattern to the traditional "cas-
sius-Group” recognized by Clench; L. krug shows a mo-
saic of external characters reminiscent of both L. callanga
and L. andicola. Accordingly, both homoplasy and re-
tained primitive characters appear to play some part in
wing pattern expression among Neotropical Leptotes.

The old wing pattern groupings of Leptotes do
hold a heuristic value— as initial steps for keys or for
seminal diagnostic recognition in the field or lab. Con-
sidering the continental South American species of Lep-
totes, composition and distribution of three traditional
wing pattern groupings can be summarized as follows (us-
ing the early names denoted by Clench 1963).

Clench’s (1963) Species Groups and Their Neotropical
Members, Then and Now—

callanga-Group: VW pattern with expansive
dark marbled elements more "spotted” or "orblike” and
with HW postmedial elements congealed into a prominent
white band; restricted in the Neotropical Realm to the
high Andes. Subsequent to Clench’s inclusion of L. cal-
langa, common usage recognized L. andicola as a mem-
ber. The group is more diverse, however, with additional
divergent elements only recently discovered: L. krug,
described herein, showing a mosaic of characters between
the two historically known species (perhaps relict of an
ancestral population); L. bathyllos, long overlooked in the
common usage of the genus (and brought to our attention
by a reviewer), morphologically belonging here but with
general pattern characters also allowing it to be placed in
the cassius-Group (see below).

marina-Group: VW pattern with dark marbled
elements more lineal and "zebroid"; in Neotropical Realm
diverse in the Antilles and in northern Andean region;

also represented in the Galapagos Islands (L. parrhasioides)
and austral South America (L. trigemmatus). Five species,
two of relatively recent description, currently show this gen-
eral wing pattern (L. marina, L. perkinsae, L. idealus, L. tri-
gemmatus and L. parrhasioides). One often strays into North
America (L. marina, cf. Ferris and Brown 1981, map 162).
Additional undescribed entities may exist in Central America.

cassius-Group: Widespread titular species shows re-
duced dark marbling over more prominently white ground,
darker elements often occurring only as spots, slashes or
stripes; most widely distributed of the groups, occurring from
the southern part of the United States to Argentina. The pre-
sent study describes two new species which have been confus-
ed with L. cassius; these depart from the above pattern by
showing more "zebroid" or "leopard-like” pattern elements.
They also show genitalia of diverse affinity in the genus (see
L. lamasi and L. delalande, below). In addition, previously
overlooked L. bathyllos aptly fits here by general superficial
appearance. A closer look, however (including morphologi-
cal examination), shows this species has diverged from the
callanga-Group.

Groupings according to wing characters require a
reassessment in light of new species and the fact that certain
taxa were initially omitted in Clench’s (1963) original
scheme. Below, we organize the species of continental South
American Leptotes by the structural characters reviewed in
the present study. We add the common species L. andicola,
overlooked by Clench, but for historical consistency retain
Clench’s "callanga-Group" notation. As noted above, study
of structural characters readily separates members of the
historical "callanga-Group" into those morphologically like
L. callanga and another group including L. andicola. Since
two newly added species, L. krug described as new, and L.
bathyllos new combination, reflect this discovery we turn to
L. andicola as a titular group name in our listings hereafter.

Morphological Groupings—
[separating callanga and andicola lineages for first time]

callanga-Group

Valvae of male genitalia with anal process; anterior margin
of female genitalia with fibula heavily sclerotized.

Leptotes callanga (Dyar)
Leptotes lamasi, new species
Leptotes bathyllos Tessmann
Leptotes krug, new species
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andicola-Group

Valvae of male genitalia with strong tornal dentation;
anterior margin of female genitalia with fibula not so
heavily sclerotized.

Leptotes andicola (Godman and Salvin)
Leptotes trigemmatus (Butler)

Leptotes parrhasioides (Wallengren)
Leptotes delalande new species

cassius-Group
Valvae of male genitalia with strongly incurved anal edge
lacking any visible process; female genitalia with fibula

not sclerotized at anterior.

Leptotes cassius (Cramer)

The above scheme is a radical departure from the
view of Leptotes familiar to lepidopterists but probably the
one of most phylogenetic value (particularly once the Ca-
ribbean taxa are included). How then to organize Neo-
tropical Leptotes for external diagnostic purposes?

Since the purpose of the present paper is to
facilitate superficial recognition of the known Neotropical
species of Leptotes (including two new species and ano-
ther long-neglected one hitherto confused with L. cassius)
we reorganize the traditional "wing-resemblance groups”
to include all the currently known taxa. This appears be-
low as a modernized "Synoptic List" of Neotropical Lep-
totes organized by Species Groups and should allow the
quickest route to superficial recognition, either in the
museum or in the field. Bracketed species represent taxa
(principally Caribbean), not fully elaborated in the present
study but treated in detail recently by Smith et al. (1994).
The biggest problem with this list, from a phylogenetic
standpoint, is the above- mentioned distinction of the
callanga- and andicola- related lineages. Taking this into
account (that the relationship of taxa in the "andicola-
Group” below is purely superficial, all the Neotropical
Leptotes can be grouped on external characters as below.
Note also that we introduce here, for the first time in the
present volume, distinction of various authors for certain
new names. This is because multiple authors became in-
volved in desribing some new taxa discovered by regional
biodiversity surveys. These workers are not authors of
taxonomic commentary herein but should be recognized
as authors of appropriate taxa. Without such cooperation,
efforts to fully elaborate Leptotes would not have been
possible.

andicola-Group
1. Leptotes andicola (Godman and Salvin 1891)
2. Leptotes callanga (Dyar 1913)
3. Leptotes krug Bélint, Johnson, Salazar and Velez
1995

marina-Group
1. {Leptotes marina (Reakirt 1868)]
2. [Leptotes perkinsae Kaye 1931]
3. [Leptotes idealus Johnson and Matusik 1988]
4. Leptotes trigemmatus (Butler 1881)
5. Leptotes parrhasioides (Wallengren 1860)

cassius-Group
1. Leptotes cassius (Cramer, [1775])
2. [Leptotes hedgesi Schwartz and Johnson,
1992]
3. Leptotes lamasi Bélint and Johnson 1995
4. Leptotes delalande Bélint and Johnson 1995
5. Leptotes bathyllos Tessmann 1928

DIAGNOSTICS OF SOUTH AMERICAN
LEPTOTES

andicola Species Group

Male DW ground either lighter or deeper blue than
congeners and with distinctive purplish tint; female brown
with bluish basal overcast. VW ground in both sexes with
dark elements more "spotted” or "orbed" than in more "ze-
broid” or "marbled" congeners and always with the VHW
postmedian band pronounced and broadly white. Male and
female genitalia typical of genus "Characterization" above,
varying wit the species but lacking any particular coherence
as a Group.

Leptotes andicola (Godman and Salvin 1891)

NEW COMBINATION

Photoplate II; Figs. 7,17.

Lycaena andicola Godman and Salvin, Suppl. Append. Trav.
Among Great Andes: 104,

Lycaena andicola: Bridges 1988, 1.22,11.60.

Lectotype Designation. We select a BMNH male,
in the general collection, labelled "Godman-Salvin Coll.
1911.-93, B.C.A. Lep. Rhop. Lycaena andicola, G. & S.,
Cayambe to Otavalo” which we have labelled "Lectotypus
Lycaena andicola, des by Zs. Bélint and K. Johnson". There
are additional specimens in the BMNH, labelled as above
except for additional localities "Guallabamba”, "Quito",
"Machachi” and "Cotocachi”. According to the original de-
scription these would qualify as syntypes and, therefore, by
BMNH curatorial method, paralectotypes. P. Ackery (pers.
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comm. to Bdlint) notes the number of extant syntypes is
uncertain because these could reside either in the general,
type, or World War II reference collections. The latter,
moved to the Tring Annex during the war and subsequent-
ly back to London, is only partially intact (see Johnson
and Smith 1993: 3-4). It must be mentioned that when
the lectotype was designated, a specimen with an addi-
tional label bearing a BMNH historical "type” label and
number was not locatable. This may be because,
contrasting the Theclinae, a formally numbered reference
collection for BMNH Polyommatinae was never fully
organized and Polyommatine specimens in the reference
collection were probably moved in a random way before
the transport to Tring (P. Ackery, pers. comm. to
Johnson). The situation is the same for the Riodinidae (P.
Ackery, pers. comm. to Johnson and C. Callaghan). As
noted by Johnson and Austin (in press), preferred
methodology in the Theclinae has been to select a
lectotype consistent with a formerly attributed BMNH
type number (except in cases where an abdomen is
missing).

Type Locality. ECUADOR, "Cayambe to Ota-
valo" (by lectotype designation).

DIAGNOSIS. Wings. Male. DW deep violet
blue (P1 44G11), VW markings showing through, margi-
nal area black, DHW with suffused antemarginal spots,
fringes checkered. VW ground greyish brown with spot-
ted and marbled pattern as described below, individual
elements often strongly bordererd or "haloed" with
white— VFW with basal triangle and subbasal bar, dis-
coidal and postmedian bar, postmedian bar strongly
divided; marginal area with submarginal triangle and
marginal spot row, outer margin greyish brown; VHW
ground greyish brown with strongly interdigitated mark-
ings: subbasal and postmedian row of spots with a dis-
coidal patch between them, each spot ringed by white
color; submarginal area with a full line of white ar-
rowhead-like markings extending from costal margin to
tornus; marginal area with more typical polyommatine
markings (marginal spots with caps); cells 1A+2A-CuAl
with small marginal spots amid pale orange ground, each
having a black center with metallic scales. [See Remarks
regarding similar-looking species]. FW length: 11.5-
12.5 mm. Female. FW apex more pointed; DW ground
brown with blue basal suffusion, VW markings strongly
showing through. VW similar to male. FW length: 11.5-
12.5 mm. Male Genital Morphology. Fig. 7. Valval
shape oblong with a narrow neck in posterior one-fourth,
anal part concave, apex dentate, tornus with only slightly
larger tooth. Female Genital Morphology. Fig. 17. Fi-
bula elongate (length two times maximal breadth) with
apex relatively rounded, anterior sclerotized; tergite with
anterio-ventral apophysis narrow and elongate.

DISTRIBUTION. Spatial: specimens currently
known from Colombia, Ecuador and Peru. Temporal: speci-
mens studied were from June.

REMARKS. Historical Comments. The more
"spotted” VW pattern of this species may explain Clench’s
having overlooked it as a Leptotes. Another reason may be
that the CMNH collection, although rich in Lycaenidae, has
a relatively smaller Andean component than other well-known
collections (Johnson 1992). Leptotes andicola is well-
represented in BMNH and AMNH material from the paramo
region of the equatorial Andes but appears to be fully
replaced southward by L. callanga in the puna. Recent
specimens attest the frequency of L. andicola among paramo
samples of Lycaenidae. Substantial series have been assem-
bled by the authors from Michael Adams’ Ecuadorian work
(BMNH, Johnson and Adams 1993), surveys in 1992-1993 of
the Pululahua Geobotanical Preserve (Napo, Ecuador, AM-
NH) by Gregory Kareofelas and Carol W. Witham, and col-
lecting by Alan Cassidy in the Manchu Piccu region of Peru
(BMNH).

Similar-looking Species. There is some variation in
the degree of ventral "marbling” (versus discrete spots and/or
congealed ventral bands) in L. andicola. If these are the only
differences in local samples, workers will probably need to
take some care so as not to think that individually oddly
marked specimens might represent an unknown taxon. More
drastic differences (dorsal color, addition or deletion of ven-
tral pattern) should be investigated by dissection (contrast
Figures herein of L. callanga, L. bathyllos and L. krug
against L. andicola). The problem is brought home by the
recent documentation of L. krug (Photoplate II) a species
added to this paper at proof. The population which is now L.
krug was, in fact, known as an oddity to Colombian lepidop-
terists. Specimens were reputed as "callanga”-like (L. cal-
langa does not occur in Colombia) and quite rare even at
their collection sites. A special expedition to Volcan Galeras
to investigate its endemism (see under L. krug) turned up
other lycaenids with similar species only southward in Peru
(Salazar, Velez and Johnson, in press). Dissection of the
population showed males to have the sclerotized process
along the anal margin of the valvae which typify only the
callanga lineage (see Morphological Groupings, p. 4). This
species, and L. lamasi described subsequently, illustrate the
problem with over reliance on wing characters. Yet, L. krug
would not be readily confused with L. andicola; the latter
was well known to Colombian lepidopterists who also knew
of L. krug. Leptotes krug stands out enough to elicit further
interest and investigation and it is hoped that any additional
surprises in high Andean Leptotes will be marked enough by
some "red flag" to invite morphological study. There has
been little historical confusion of L. callanga with L. andi-
cola; however, as noted subsequently under the former spe-
cies, some its populations also diverge to extremes in apsects
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of wing pattern and dissection is required to assure the
homogeneity of the structural characters.

Leptotes callanga (Dyar 1913)

Photoplate II; Figs. 2,3,5,16.
Lycaena callanga Dyar, Proc. U.S. Nat. Mus. 45: 638.
Lepiotes callanga: Bridges 1988, 1.67, I1.57.

Type. Lectotype, deposited USNM, designated
here by G. Lamas'. Male specimen with slightly broken
left FW and right HW, otherwise in excellent condition,
labelled as "Lectotype, male, Lycaena callanga, Dyar,
1913, by G. Lamas "90" [red-bordered, red printed "Lec-
totype" and "by", remaining texts written with black ink];
"published 1995, in B4lint and Johnson 1995, UWSP Re-
ports No. 44"; and, "San Miguel 6000 ft., 24. July,
1911, Yale Peruv Exp" [printed, date filled in with black
ink]; "100" [written with black ink]; and, "Cyclirius,
callanga, Stgr, possibly a ms [?] name" [written with
black ink].

Type Locality. PERU, San Miguel (by lectotype
designation, see above); also syntypically recorded as
Urubamba (Bridges 1988, 1.67).

DIAGNOSIS. Wings. FW apex conspicuously
convex, apex sharply pointed. Male. DW gleaming aster
blue (Pl 44F7), margin with very narrow black border,
DHW with suffused antemarginal spots and eugenie (Pl
44ES) postmedian band showing through from VW, dirty
brown on FW, white on HW. VW pattern elaborately
marbled as described below— VFW ground reddish titian
brown (Pl 13J12), basal part with greyish shade, markings
complex bordered by very thin whitish color: subbasal bar
and discoidal pattern commonplace, postmedian row of
spots very close to marginal area; marginal area with
white submarginal zigzagged line, antemarginal region
with spots creating an other greyish brown colored
zigzagged pattern and with wide greyish brown border,
outer margin with brownish line; VHW ground ash brown
with brown subbasal, discoidal and postmedian spots,
submargin with a conspicuous white band, marginal area
with very suffused almost inconspicuous spots, few
gleaming scales present in cells CulA+2A and CuA2,
outer margin with brownish line. FW length: 13.5-14.5
mm. Female. FW with more rounded apex. DW ground
brown with blue basal suffusion extending into postmedian
area, VW markings strongly showing through. VW simi-
lar to male. FW length: 11.5-13.5 mm. Male Genital
Morphology. Figs. 2,5. Valval shape oblong with a nar-
row neck in the posterior one-third, anal part concave
with a large sclerotized process, costal part relatively
straight in posterior two-thirds, apex slightly dentated,
tornal tooth only very slightly larger. Female Genital
Morphology. Figs. 3,16. Fibula extremely elongate

(length three times maximal breadth) with apex pointed,
anterior heavily sclerotized; tergite with anterio-ventral
apophysis pointed and of moderate length.
DISTRIBUTION. Spatial: S. Ecuador (perhaps
questionable, see Remarks), Peru, NW Bolivia. Temporal:
cata suggest multibrooded occurrence from October to April.
REMARKS. This lycaenid is one of the most
beautiful high Andean polyommatines, although currently
represented by rather haphazard samples. A relatively long
series from one locality at the BMNH suggests the species
can show a high density in its biotope. Current samples
probably reflect considerable sampling error. Some speci-
mens at the BMNH labelled only "S. Ecuador” might be
viewed with some caution until additional such samples can
be authenticated. The species has not appeared in recent
Ecuadorian samples we have been able to study.

Leptotes krug B4lint, Johnson, Salazar and Velez®
NEW SPECIES
Photoplate II, Fig. 22.

DIAGNOSIS. Wings. DW iridescent violet blue
with hue obviously brighter than the "deep violet blue" of L.
andicola, making antemarginal spots not well visible; not
brilliant gleaming blue as in L. callanga; however, compared
to L. andicola, DHW betraying a rather full band of white
showing through from the VW, VW with both HW and FW
postmedial areas showing widened elements of a white band—
on HW all postmedial cells broadly white (L. andicola with
chevrons), on FW cells from CuA2 to M1 and M2 broadly
white (L. andicola with white outlines of greyish brown
chevron-shaped patches or orbs).

Morphology. Male genital valvae with distinctive
dentate process along inner anal margin in the terminal one-
third (as seen in L. callanga and L. bathyllos but not L. an-
dicola) (see Remarks). - .

DESCRIPTION. Wings. Male. DW ground lus-
trous violet blue, VW markings showing through, particularly
white band of VHW; margin with very narrow black border,
wing fringes short and white. VW ground gray brown with
pattern as follows— FW with orb-like chevron-edged white
markings encircling brown ground across submargin; post-
medial area from inner margin to cell M1 with coalesced
white markings forming a bandlike habitus, basad of which
are four wide ellipses of white surrounding brown ground

1) As noted on the title page, the lectotype designated here is contribu-
ted by an additional collaborator, Dr. Gerardo Lamas, Museo de His-
toria Natural, Universidad Nacional Mayor de San Marcos, Lima, Peru.

2) Since this species has been described with two additional collabora-
tors, we depart from normal format in this volume and add the names of
suthors directly. These include here Julidn Salazar E. and Jesus Velez,
Museo de Historia Natural, Universidad de Caldas, Manizales, Colombia.