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A MESSAGE FROM THE MUSET]M

Over the last five years the IIWSP Museum Reporrs have been able
to contribute a significantvolume of descriptive research concerning tropi-
cal butterflies of the New World.

Since 1993 we have assembled the contents of the present pioneer
volume heating the Neotropical nBluen Butterflies (I*pidoptera, 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 thepresent 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 illushations 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 Firrc erc.) during his tenure as an entomologist at the
Museum of Comparative TnoLogy, 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 hel@ in the
proposing of appropriate names.

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

FrankBowers, Ph.D.
Director



SOME IECIIMCAL COMMENTS

G,ilqal- This volume was produced by offset printing from electronically generated carnero-

ready copy and assembled mostly from diskettes provided by authors zubsequent 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

challe,nge, along with tbe fact that although many countrias have up-to-date computer technology,

operators producing diskeites from such systens may notalways be fully trained. Thus, some format

problems were extremely diffrcult with the diskettes zupplied. 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, e!c.) usages of the particular
authors were followed. To avoid possible loss of information , the Rqons sometimes opted for page

formats varying somewhat from those in in the past. Simitafly, since some kinds of graphics

reproduced better on various grades ofpaper (or with certain rqlroduction techniques, like lasered

masters versus photographed masters) changes were dso 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.
Tsotwmic Fotma- Technicians noted that 'Old lVodd' taxonomists used a somewhat different

forrnat than "New World' authors. For instance, Old Wodd 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'Clcl.argzs Nabokov 1945' ne
consequently consistent in all papers instead of appearing as 'Qrclargus Nabokov 1945a' in one

paper, 'Clclargzs Nabokov 1945b' in another, if keyed to individual bibliographies. Query of the

authors indicated they considered standard nomenclatorial datos (often as established by decisions of
the ICZN) readily available in synonymic catalogrres (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.
Phongqfic Pba- Budget constraints required that photographic figures be plated in clusters

each referring to various papers in the volume. Accordingly, as in past Repons, photoplates are

interspersed throughout the volume and faced by a usually "'.paginated 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.

Volwtteq Stdl- A significant volunteer staff, aside from individuals acknowledged in each of
the Repofts, aided in the assembly of this volume. Of particular help in assembling and disseminating

material were the following individuals. Graphics- Laura Dufff, Rose Castro; Assernbly- David
Grossman, Adehe 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 Environnental Action Committee, Brooklyn Society for Ethical Culture, for which the

Reports particularly thanks BEAC coordinators Charles Horwitz, Esq. and Lisel Burns.
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SECTION I

Continuation of the Series
rrPolyommatine Lycaenids of the Oreal Biome in the Neotropicsn

The first four papers of this volume continue a series of papers by Zs. Mlint (with K. Johnson

or G. Lamas) which have been cumulatively titled "Polyommatine Lycaenids of the Oreal Biome in the

Neotropics". Parts I-fV were previously published in Acta mol. hang. [Budapest] and Awrls hist.-rut.
Mw. nnt lu6g. [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 ale
published as Parts V-Vm 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 tar(onomic commentary) are published as sepamte articles in Section fI.

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

and Austral Polyommatine Genus Madeleinca Bdlint 1993 fl*pidoptera, Lycaenidae) by Zs. Bdlint and

K. Johnson, REPORT 43

Polyommatine Lycaenids of the Oreal Biome in the Neotropics, part VI: Species Diagnostics of the
Gutuslcptotes in Continental South America (Lepidoptera, Lycaenidae), by Zs. Mlint and K. Johnson,

REPORT $

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

Polyommatine Lycaenids of the Oreal Biome in the Neotropics, pan VIII: A New Species of
Pseudohrcia Nabokov from the Coastal Region of Chile (I-epidoptem, Lycaenidae), by Zs. Rilint and

K. Johnson, REPORT 6





Synopsis of the High Andean and Austral
Polyommatine Genus Madcleirua Bdlint 1993

(Lepidoptera, Lycaenidae)

By Zsolt Bi{lint
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 10424 U.S.A.
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ABSTRACT.
The name Madeleinca Bdlint 1993 is generally

construed by lepidopterists to be the valid name for the
Neotropical polyomrnatine assemblage sometimes referred
to as 'Irylos sensu Nabokov' [misidentificationJ, 'Itylos
Nabokov' [invalid attribution] or Nivalis Balletto 1993

[invalid under Article I lg of theICZN 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 groupsz 'blita
Species Groupttz M. lolitaBdlint; 'kmSpecies Group':
M. koa (Druce), M. ndo BClint and Johnson n.sp. ) M.
don Bdlint and Johnson n.sp. ) M. wlcoban Bdlint and
Johnson n.sp. ;' luusuratuSpecies Group' : M. huasca-
rarut Brilint and I-amas;'wzrSpecies Group': M, moza
(Staudinger), M. pacis (Draudt), M. cobaltanaBillint and
IJmas, M, tintarronaBillint and Johnson n. sp., M. ludi-
cra (Weymer), M. pelorias (Weymer).

Madeleinea mashenka Bdlint 1993a, described
from a specimen lacking an aMomen but since determined
from recent material, proved to be an ltylos (Draudt l92l)
species.

Madeleinea belongs in Eliot's (1973) Polyom-
mattu section. Within that section, although the morpho-
logies of Madeleinea, Pseudolucia Nabokov 1945 and PA-
ratycaeides Nabokov 1945 clearly suggest a common ori-
gin, distinctive stnrctural differences (particularly coD-
sidering bth sexes) support their separate generic status.
Para$caeidcs 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-rnarked ventral patterns it is
suspected that some workers may desire to split the genus

into several genera (as proposed recently for Ps eudolu-
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 I Neo-

tropical group of polyommatine lycaenids curiously pat-
terned on the hindwing ventnrm but with very "Holarctic-
looking' male and female genital stnrctures (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 /6,los (e. g. Desci-

mon 1986: 509) based on the original work of Nabokov
(1945) which, until very recentll, wts the first and only t)a-
per strictly dealing with Neotropical polyornmatine lycaenids.
In his original work, Nabokov did not recognizn the norren-
clatorial action of Hernming (1929: 240, cf. 1967: 236) who
had validly designated the type species of Irylos Draudt l92l
a.s Cupido speciosa Staudingor, 1894. Nabokov ignored this
action (1945: 38) and designated another tlpe species for the
genus, Cupido moza Stauding€r, 1894.

This caused great confusion regarding the meaning
of Draudt's original generic name 8nd, even though the ori-
ginal group of taxa discussed by Draudt (1921, Itylos s.str.:
Cupido specios,a and Lycaena titicacaWeymer 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 Brilint's
but because the name was explicitly denoted as an adjective,
taxonomists have opined that it is invalid under Article I lg
of the ICZN Code (see Brilint 1993b, 1994a from G. Lamas,
in litt.).

Nabokov had very scanty material (cf. BClint 1993a,
table l) 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 slle-
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 (Mlint
1993a: 24-28), the senior author summarizpd the known taxa
of the genus and also described trvo species , M. Iolita and M.
mashenlca. 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 rmcertain because the holotype lacked an aMo-
men. Brilint and Gerardo l-amas were able to pursue the sta-
tus of M. mashenlca from newly collected material preserved
at the Museo de Historia Natural Universidad Nacional Ma-
yor de San Marcos (Lirna, Peru) (MUSM) (cf. Bdlint 1993b:
3) sod, as will be published in detail elsewhere, mashenlca
belongs in lrylos (Draudt l92I). Bdlint and lamas (1994)
described several unique Madeleinea taxa also represented in
MUSM material and it has been possible to include these sp€-
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 sununarizes, in a revisionary for-
mat, the Madeleinea entities known previous to Bdlint's 1995
visit to Peru. It includes all previously described taxa, four
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new species, trd synthesizes what is presently knoum of
the genus. Since many of the taxa described herein derive
from recently surveyed historical msterial previously uni-
dentified at various museutns, it has appeared likely that
additional species of Madeleinca would be discovered. A
short trip to Peru by Bdlint in 1995 combined field collec-
tion with review of unmounted museum material. His dis-
covery of still more Madeleinea species supports c.orl-
ments by Mlint and I.amas (1994) that sibling species
diversity among high Andean and austral Polyo'nmatinae
now appears to be the rule rather than the exception. Pre-
viously noted lack of diversity in these groups (I-arsen
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 Madekinia rnaterial from the
Pululahua Preserve in Ecuador which will require descrip-
tion elsewhere.

MATERIALS AI{D METHODS
Muqials. Extensive material in the present

study derives from unelaborated samples at the American
Museum of Natural History (AMNH). As noted by the
junior author in various studies of high Andean 'elfin
butterflies" (Lycaenidae, Theclinae) the AMNH houses
specime,lrs from high Andean and austral collections of F.
M. Brown, H. Descimon, R. Eisele, B. MacPherson,
Luis Pefra and A. M. Shapiro as well as early historical
material purchased by E. I. Huntington. Recently, the
AMNH has sponsored several expeditions to Argentina
and Chile and these have resulted in significant new nra-
teriah 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

Bdlint and Johnson 1995). Since much of the material
previously published on Madeleinea derived from high
Andean and austral samples at the BMNH (Bdlint 1993a)
we have incorporated data on these specimens as well (in
Appendix 1) updated to the new nomenclature. Furttrer
historical materials were fourd and studied very recently
by the senior author in the Zoologische Staatssammlung
(Munich, Germany) (ZSBS) (Bdlint 1994b).

Shapiro (1978: 7l)has emphasizpd 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 urique entities.
BMNH dissections are mounted on microscope slides with

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

I[*hds. Since all Madeleinea taxa can be readily
identified by VHW pattern (a"s origina[y analyzrA by Nabo-
kov, 1945: 4243), we present Keys for the determinanation
of the ta:ra based both on wing color and pattern and stmc-
tural characters of the male and fernale genitalia. Concerning
the latter, we have concentrated on charac8ers generally fami-
liar from the historical polyommatine literahrp.

A rather detailed descriptive synopsis of the genus
was given by Nabokov (1945: 38-43, asi ltylos, see BClint 19-
93a: 24). Nabokov precisely described four historical entities
8nd, 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. pacjs @raudt
U92U) and we consider two other taxa, Lycaena rubenothei
weeks, 1902 and L. babhru (weeks, l90l) as synonyms of
M. fiioza. 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 Madeteinea.

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 struchrres. 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 l). 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 Madeteinea
among the other South American polyommatines. Terminolo-
gy follows Brilint (1993a) and Brilint and Johnson (1993a,b;
l994a,b; 1995), including their abbreviations to wing habitus
(DFw [dorsal forewiDg, etc.J) 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 MADFININNI

MADELEINU Bdlint, 1993
Type species . - Cupido moza Staudingor, 1894

(Bdlint 1993a: 24)



Itylos Nabokov, 1945: 38 [nec Irylos Draudt, l92I:
821.J. L^amas and P6rez, 1983: 36; Descimon,
1986: 519.

Nivalis Balletto, 1993 z 242 [invalid urder Article 11g

of ICZN Code, explicitly proposed as an adjectiveJ.

Madeleinea Bdlint 1993a: 24i Bdlint 1993b: 3. Bd-

lint and I-smas 19942 234.

DIAGNOSIS. Wings. Generally homogeneous

in exlernal appearance: DW ground color blue with Pro-
minent checkered fringes (only M. mozc with brown DW
ground has white trnicolorous cilia). VFW pattern normal
polyommatine, VHW markings with various combinations
of brown postbasal and postmedian spots with whitish
halos snd, in the cell interspaces, extraordinary white or
gleaming silver markings or suffusiotts. Sexual dimor-
phism various, weak to absent in some cases (e.8. M.
moza), strong in others (e.9, M. ndo).

Morplwbgy. Genital structure typical polyom-
matine (s.str. sensu Hirowatai 1992) in both sexes. Male
genitalia with uncus and gnathos well-developecl ancl

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 butwith 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-
tizad, henia; ductus bursae finely undulate (hereafter,

'comtgated' sensu Johnson 1991) along entire outer con-
tour, well developd and eversible, much longer than he-

nia; cotpus bursae cornmonplace and shorter than the

everted ductus bursae.
Species Groups. We divide Madeleinea into four

species groups, each charactenzpd 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 tna-
shenlca (cf. Bdlint , 1993a, describ€d from a primary type
lacking an aMomen) has been omitted, consistent with re-
cent work in preparation by Bdlint and Lamas indicating
it is a species of Irylos (Draudt I92l).

KEY TO SPECIES GROTIPS

Wings (character ital icizrd)
Genitalia (character not italicized)

La. ftw 1A+2A with shott pseudotail. Male genital aedea-

gus outstanding with suprazonal element strongly sclerotizd,
gnathos appearing weak and elongate; valvae robust with high
Baird's angulation.. o., o. o. o. ... o. .blita-group(female genitdia
unknown)

b. HW not tailed. Male genital aedeagus not outstanding as

" L' above; gnathos shorter and stout; valvae of commonplace

polyommatine shape, costa not inclined or sharply angleA..2

2a. VW with reduced pattern, VffW with dark suffwion in

:.: .' : .':.: .' ::: .:! :: .' "':. .:: .:': .:: : .: .Y. .::.ffi m;;;;;
b. VW with complete pattern, VHW without dark suffwion

along veins 1A and 2A; FW apex not pointed.. o.... o..... o.....3

3a. W{W postmedian spots indistinct or hardly visible,
intercellular stripe along MI usually present. Male genital

aedeagus with suprazonal element anglecl, penis with zonal

element produced; uncus nanow in lateral view. Female

genital henia elongate with oval anterior lamella; ductus

bursae contour relatively uncorTugated........ o.. .... ko8-group

b. Vf{W without conspicuous intercellular stripe, post-

median spots hardly visible, suffused or stongly developed

and confused into a large postnrcdian band. Male genital ae-

deagus with suprazonal element straight, narow 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 comrgatecl r. r., o o ..... ......,.. r.. o rntozrr-group

Geographic atd Tanporal Occurrenu,
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 f.IW Argen-
tina) and chaco and monte regions for more austral taxa (cf.

M. pacis, M. moza). Altitudinaldata is various, includingM.
moza recordecl as low as 600 m. (Tucurnrin, Argentina) and

the holotype of LycaenA pelorias collected on the volcan

Sajama (NW Bolivia) at the high elevation of 3600-46ffi m.
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Tempodly, wide geographic spread has rezulted
in material presenting every month of the year. Data
need to be malyzsA, 8od new inforrnation 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
tlpes of data may also distinguish Madclcinea species.

Bbbgn
Heretofore, the only detailed data has been that

of [:mas and P&ez (1983: 36) regarding the habitat of
M. lcoa and M. huascarana. These taxa are synchronic
and syntopic at high elevations (33504700 m.) among
Polylepis shnrbs. Brown (1993, Table 2) listed the genus.

as inhabiting south Andean scrub. kbel data on several
M. Icoa and M. pacis specimens suggest syntopic ociur-
rences at numerous historical collection sites (see material
examined in Brilint 1993a and here below). ln addition,
M, pelorias, M. tintatronaand M. ludicraalso show label
data indicating occurrence with the above two species
around I-ake Titicaca. Accordingly, the habitat of the
taxa may be identical or similar. BClint's 1995 visit to
Peru allowed the opportunity for more extensive notes on
Madeleinca 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 Bd-
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 polyomrnatines. 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 Bdlint's recent trip to Peru will be eventually
forthco-ing. In the meantirne, to sumrnarize basic obser-
vations concerning Madeleinea, Benyamini (rers. cornm.
to BClint) observed M. pelorias ovipositing on Lupirlns in
northeastern Chile. Bdlint saw an undescribed species

near M. pacis ovipositing on srnall violet-flowered .4stra-
galus species at Quebrada ChinchCn, Dept. Lima at 4250
m. Madeleinea huascarana oviposited on small white
,Astragalus species at Laguna Pardn, Dept. Ancash at

4300 m. Madelienea l<oa oviposited on a pink-flowered
Trifolium species at Llanganuco, Dept. Ancash, 3850 m.
Madeleinea pacis oviposited on a large light blue-flowered

,4stragalas species at Incuyo, Dept. Ayacucho at 3300 m.,
and on a small violet-flowered '4stragalas 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 MADELEINfuI

*species described herein

blita Species Group
Madeleinea lolita Bdlint, 1993

husurana Species Group
Madeleinea huascarana Bdlint and Lrmas, 1994

koa Species Group

Madeleinea kna (Druce, 1876)
Madeleinea nodo Bdlint and Johnsonr
Madeleinea odon Brilint and Johnsonr
Madeleinea vokobcul Bdlint and Johnsonr

ntozct Species Group

Madeleinea moza (Staudinger, 1894)
: babhru Weeks, 1901
: rubberothei Weeks, 1902

Madeleinea pacis (Draudt, U92ll)
Madeleinea cobaltana Billint and I-amas , 1994
Madeleinea tintarrona Bfilint and Johnsonr
Madeleinea ludicra (Weymer, 1890)
Madeleiena pelorias (Weymer, 1890)

\ 
Lolita Species Group

KEY CHARACTERIZATION

Wings (character italicizecl)
Genitalia (character not italicizBcl)

DW ground blackish brown with iridescent metallic suffusion,
HW with conspicuous pseudotail; WIW pattern complex.
Malg genitalia with ungus robust..... . o ... o. o... o.... .. M. lolita.

M adcleinea lolita Bdlint
Photoplate I; Figures 3, 31.

Mculeleinea lolita Bdlint 19932 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; VI{W ground greyish brown with pattern eom-

plex: subbasal spots large, postmedian spots converging

into a dark wavy band, postmedisn areas strongly mottled;

pseudotail present at 1A +2Lpresent and prominent sug-

gesting an elfin butterfly appearance.

RBII{ARKS. The original diagnosis was based

on a single specimen and its mrle genitdic stnrcture de-

scribed (Bflint 1993a: 24, figs. 67, 115). Additional data

was reported zubsequently (see B6lint 1993b: 3). This
very distinctive species can be readily distinguished from

the following entity, formal description of which appeared

only recently.

Htnswana Species GrouP

KEY CIIARACTERTZATION

Wings (character ital icizrd)
fuitalia (character not italicized)

DW grourd, deeper blue without irid.escent metallic suf-

ftnion, I1IW pseudotail indistinAive; W:IW pattern resem'

bling koa. Male genitalia with uncrui less developed
.M,hu.oscarhna.

Madcbinca lunswatu Bdlint and Lamas
Photoplate I, Figure 4.

Madeleinea huascarana Balint and lJmas 1994:. 234.

DHGNOSIS. Wings. FTV with costal margin

straight and long, outer margin almost straight; DW
ground color blue with strong black FW apical suffusion,

marginal border conspicuous; VIIW ground ash grey with
noncomplex pattern similar to M. I'olita; VI{W pattern

sharp, contrasting shiny ground, marginal atea with dark

suffusion at 1A+2A suggesting false tail.
Morplnbgt Fig. 4. Male genitalia most like

M. lolita but with far less prominent uncus and gnathos

and a more outstanding vesica.

DISTRIBIJTION. SNit l: known only from

the Cordillera Blanca at high elevations (3850-4400 m.).

Ta nporal: specimens were recorded throughout the year.

REMARKS. Ijmas and P6rez (1983236; figs.
39, 40) mentioned and figUred an'Itylos sp.n.' originally
supposed by the senior author to be identical with Lycae-

na lttdira(Bdlint l993az 27). After the original descrip-

tion of Madeleinea it became apparent that specimens La-

uras and P&ez represented an undescribed member of this

genus (B6lint and hmas, t994) 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 t)rpe locality (Quebrada Llanganuco) but also at I-aguna

Par6n, a glacial valley immediately north of the tlpe locality

in the Cordillera Blanca. The species occurs within Polylepis

shrublands at both localities.

KN Species Group

KEY TO SPECIES
Wings (character itdicized)
fuitalia (character not italicized)

la. Male DW ground lightu viol,et blue; female DW brown

with exensive blue suffusion. V-Fllt discoidal and postmedian

spots emphatic and surrounded by white halos, WfW ground

mottled drab and patterned with mrphntic postmedian spots

showing gtcaming whitish discocellular coloration in cells Rs

ard Sc+R/,'Rt postmelian sPots well pattemed' Male geni-

tal aedeagus with zuprazonal element elongatei 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

basally ........ r. o o.... r................. o ......... o..... .M. koL,

b. Mate DW ground dcep violet blue. Female DW ground

brown. V:FW maculation indistind, WfW with dark, suffused

elements of pattern, stongly contrasting light discocellular
coloration. Male genital aedeagus with shorter uncus and

stronger gnathos. Female genitalia henia more ovate or tailed

2a. WY rnaculation lurdly visible, VIIW with extensive dark

discal tine and glcaning whitish our brownish intercellular
colors in celk Rs and Sc+R/,' Rs postmedian spots suffused

ard hardly visible. Male genital aedeagus with suprazonal

and zubzonal elements of about equal length; uncus with less

remarkable innovation than koa. Female genital henia wide

with indistinct apophysis, anterior lamella ovate but elongate,

somgwhat pointed tgrminad .... . r.. o o . o............. .... M, don.

b. Female genital henia with four apical apophyses, anterior

lamglla more ovatgorpointed.... r o. .. o. .... .... o........ o... o.....3

3a. VFW ahnost witlwut pattern, WfW ground patterned but

ttot so compl"ex (N in koa, postmedian pattern coelescent,

gleaming whitish discocellular col,oration in ce Rs, Sc*R/
ard Rs postmedian spots visible. Male genital uncus com-

monpl ace as in M. lcoa, suprazonal part of aedeaggs some-

what longer than zubzonal; female genitalia henia very nar-

row and pointed, anterior lamella tailed but not pointed...
M.nodo,
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b, (Male unknown) fbnate DVIwith long outer margin,
WIW grourd unicoloroust, pattqncd onty with suffused
postmedian band and two black anternarginal sPots. Fe-
male genital henia shorter and nore corpul€nrt; anterior la-
mglla tailed, strongly pointed...... o........ .....M. voloban.

Mafuldrrukm (H. Druce)
Photoplate I, Figures 5, 14, 27, 29, 30.

Lycaena loa H. Dnrce 1876: (I)239; pl. 18, f. '1 .

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

Additional Data. Fanalc tuinl Morfiubgy.
Fig. L4. Genitalia with henia narro$, (ength two times
width) and slightly pointed, apical apophysis strong and

sclerotizsA; anterior lamella elongate and ovate, with
length comprising 514 of width.

TYPE. Dntce stated that the tlpe specimen of
"Lycaena lrod' was in the Godman-Salvin Collection and

he also mentioned that two or three specimens were col-
lected (1876: 24O). A lectotlpe was designated by BCtint
(1993a2 26) from one syntype located at the BMNH.
Subsequently another syntlpe of paralectotlpe value (ac-

cording to BMNH procedures) has been identified (BCtint

l993az 26, fig. 74).
REMARI$. This is the most well represented

Madelcinca species in historical collections. In the field
it has been documented as the dominant polyommatine slte-

cies in humid vdley bottoms covered with high Calarna-
grostis (e.g. Parque Nacional HuascarJn, February 1995,
unpublished data of Bdlint).

Bdlint (1993b: 3) provisionally stated that Lycae-
na lcoa and Lycaena lud,icra Weymer (1890) were syno-
nyun. This statement is clarified below in the entry son-
cerning Madcleieru ludicva. Hayward (L973: 166) ques-

tioned reports of 'Irylos koa" from Misione.s, northeastern
Argentina, most probably based on mislabeled qrccimens.

I\{ATERHL BXAMINED. AMNII . Pqui lm:
Huasahuasi, Tarma, Junin, 2700 m, 26.N1 .1940.; col-
lection of F.M. Brown. 2ms: Ollantaitambo, Cbzco, Alt.
9200 ft, 3.III. 1940; collector J.C. Pallister. lm: Huan-
cayo, Alt. 10.636 ft,27.VLI. 1917; H.S. Parrish, ex coll.
'W.P. Comstock. lf: Ollantaitambo, Cuzco, Alt. 9200 ft,
3.I. 1947; collector J.C. Pallister. Boliviaz lm: I-a Paz,
36004000 m, coll. Fassh ex coll. 'W.P. Comstock. lf:
Titicacasee, 398; Collection E.I. Huntingtotr, No. 1053.

lf: Titicaca, 397; Collection E.I. Huntingtotr, No. 1053.

Genitalia dissections (gen. prep. No. BClint), males: 368
(Ollantaitambo) ,371 @olivi"), 373 (k Paz), 478 (Huan-

cayo), 480 (Titicaca); female: 388 (Ir Paz).

ETYMOLOGY. The nnme 'Koa" refers to an

Inca qu@n.

M&,binen ndo Bdlint and Johnson
NBW SPECIES
Photoplate I, Figures 7, 17, ?5, 26.

DHGNOSIS. Wings. FW costd margin straight,
outer nargin relatively short and slightly convex, with apex

pointed. Sexual dimorphism very strong . MaI,e DW ground
very deep flame blue with wide black margin; \N with al-
most no pattern. Female DV/ ground unicoloured broum,
DI{W as in male.

Morplnbgt Male genitalia resembling M. leoawith
somewhat stronger gnathos and more prominent zuprazonal
element on aedeagus; female genitalia with posterior plate of
fibula very large and bifed in lateral vieril.

DESCRIPTION. MaIc. DW ground unicolourous
flame blue (Maerz and Paul 1950: 45tF11); veins gleaming,
wide marginal border black and very wide; fringes long,
prominently checkered. VFW ground taumy brown (Maeru
and Paul 1950: I3lD10) in postmedian and marginal area;

basal part zuffused with grayish scales, discoidal and post-

discal spots scarcely visible by only lighter halos; veins
lighter; zubmarginal pattern absent; VHW pattern with costal
zubbasal and postmedian spots in cell Sc+Rl zuffused into
one long but pale brown macule; postmedian spot in Sc+Rl
and Rs preseirt but hardly visible; silvery stripe of cell RS

absent; F'V/ length: 9.0 mm (allotpe, male) . Fa nab. D\ry
ground unicolourous chocolate brown (Maerz and Paul 1950:

81H10). \WV as in male. FW length: 8.5 rnm. (allotype).
MaIc @inlia. Figs. 7,?5,26. Uncus shorter than in M.
lcoa, gnathos stronger; aedeagus with zuprazonal element lsr-
gest and without parallel edgo; valvae small with a long cos-
tal process; anal lobe weaker thfln in M. lCIa. Fqrale fui-
talia. Fig. l'Z , Genital henia weaker than in M. koa and

very nffrolv and pointed with strong bifed apical apophysis;
anterior lamella tailed but not pointed with length about two-
times maximal width.

TYPES. Holotypemals, label data "South America,
Ecuador, Pichincha Province, hrlulahua Geobotanical Re-
serye, Loma los Monj asr 2TOO rn., moist montane (cloud for-
est), 22->(II-93 (1), G. Kareofelas, deposited AI\{NH. Allo-
type female, label data 'Mirador, fuuateur, Dr. G. Rivet,
l9O2' deposited MHNP [respective genitalia dissections are
gen. prep. No. Bdlint, U2 (holotpe) ,37O (allotype)1. Para-

Wes (all deposited MHNP): 3ms: Pifo, Equateur; l9t20-
L932, coll. L. & J. De Joannis. lm: t?l Petit Nono, Pr6s

Quito. lm: Quito, Ifouateur, R. Benoist, 1930. 2ms: San

Gabriel, Equateur, Dr. G. Rivet, 1901. lm: Caritagrra, 3600
m d'alt., fuuateur, P. Rivet, 1903. Genital dissections (gen.
prep. No. Bdlint), males: 390 and 393 (Qtrito), 394 (Pifo),
481 @ifo), 484 (Env. de QuitoX femalez 482 (San Gabriel).

DISTRIBIITfON. Spial: currently known only
occurring in the Ecuadorian Andes, tt high elevation (2700-
3600 m). fatryral: the holotype specimen was collected in
December.



REI|'IARIG. This species is closely related to

the familiar species M. lcoa 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 pafralnodwelling and forest-

paramo margin "elfin butterflies' (Lycaenidae, Eumaeini).

Johnson, G. Kareofelas and C. Witham are currently doc-

umenting an even wider diversity of zuch elfins from
Ecuador's hrluahua Geobotanical Preserue in Pichincha

Province. Recent samples from previously uncollected

areas of montane Colombia dso continue to add unique,

and apparently locally endemic tfia, to this ever-growing

list. Many such discoveries hsve resulted simply critical
study of already available samples. For instance, Johnson

(1990, Lggz)documentod similar-looking orange elfins in
two disparate high Andean genera whose members 8re

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, Sdazar E., Cardona and Johnson (in press)

noted an orange member of ProfieWia (ustrally purple or
blue) from high altitude dry tropical forest in Colombia.

These specimens were among pinned samples of ustrally

orange Electrostrymon (the latter from a very different
locality and habitat). Since M. rcdo was first recogruzrd
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

nerw species.
Madelcinea ndo is rather polygpic in its vIIw

pattern, showing light and dark phenotlpes in long series.

Eumaeine "elfins', particularly n Rhamma lobnsloll, also

show such variations in wing facies. Fortunately, external

androconial clusters and differences in tIW tail stnrctures

help diagnose these hairstreaks. The latter show interest-

ing pattern of syn- and dlochrony in paramo habitats that

have been distingUished as "wet' or 'dry" year round, or
seasonally "wetn or 'dry". Such segregations probably

also exist in Madelcinea populations and will deserye

more thorough study as the genus becomes much more

well known.
According to its label data, the holotype speci-

men of M. rcdo was collected in moist montane (cloud)

forest, an attribution which must be taken seriously since

each specimen from the hrlulahua suryey 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, tr)ers. comrrr.). 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 [noJrth.

Mdebirca don Bdlint and Johnson
hTEW SPECIES
Photoplate I, Figures 6, 16.

DHGNOSIS. Wings. FV/ costal margin straigbt
and long, outer margin slightly convex, apex pointed. DW
ground beautiful inperial blue with prominent wide black
wing margin; discoidal spot very small, almost invisible.
VFW almost without pattem, VlfW resembhng M. koa but
with less complex maculation.

Morylnbgy. Male genitalia most resembling M.
trdo 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 lclz) with prominent
darkly colored veins; margin wide especially at FW aPex;

fringes long, slightly checkered. VFW ground Ariznna 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;

zubmarginal pattern indistinct. VIIW ground with costal,

subbasal and postmedian spots in cell Sc*Rl sufftrsed into
one long macule; cell RS silver and extending to outer margin
with broumish postmedian spot; discal and M'L-z cells brown
("pseudovitta'); gleaming spot in cell CuA2-M3 as typicd of
group; submarginal pattern zuffusive. FW length: 10.0 lrlm.
(holotlpe, paratype). Fanalc. DW ground brown; VIIW as

in male. FW length: 7.O tnm. (allotlpe). MaIc Ctrritalfut.
Fig. 6. Uncus appearing intermediate betwen M. l<oa 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 eqtral with subzonal length, narrow and

with pointed distal end; proximal tabs strongly developed,

alulae week, znnzl element strong; zuprazonal sheath naffow
above the znne and of about same length, edges parallel;
vesica originating almost at the znne. Fqub enitalia"
Fig. 16. Genitdia with henia vety 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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Flgures I-2

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

Fig. 1. Distribution of lolita-group

o M. huascarana
o M. lolita

Distribution of l<oa-group

M. lcoa

M. nodo
M. odon
M. volcoban

Fig, 2, Distribution of moza-group

M. cobaltana
M. Iudicra
M. moza
M. pacis
M. pelorias
M. tintarrona
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NOTE re FIG. 1

at proof the map has been
updated to include additi-
tional taxa from subsequent

. Repol?s or other literature,
as follows:

a.

M.ka o
M. sigal o

,\-'€, (RePon No. 47) 
,

-/.d\) M. carolityla El

(Bdlint & Johnson 1995 )

M. lea and, M, sigal belong to the mozaGroup
(Fig. 2) but were arbitrarily added to Figure I
for clarity of symbol location

Fig. 1

SSmbol location- given the nature of some historical data (e.g. historical citation
of generalized regions or locales fiike "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,
L995, TIWSP Report 52
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Col. F. M. Brourm". Allot5ryle female, label data "Cu€Nr-

ca, Aanay, Ecuador, 2500 mr 23.II.'39.; collector F. M.
Brown" both deposited AI\{NH. Genitalic dissections in
glycerin vials as Bdlint gen. prep. no. 375 (holotype),
Bdlint, gen. pr€p. no. 377 (allotype). Pu6ype. fIN-
HM. Male, label data 'Uyumbicho, Ecuador, 2700 m,
4.XI. 1938; Acc. 36379, Col. F. M. Brown" (Bdlint gen.
prep. rro. 380).

DWfON. WiaL C\rrrently known
only from the Ecuadorian Andes at elevations ?5,OO-3500

m. TanpraL The holotlpe and para$pe males were
collected in the first half of November, the" dlotlpe
female in February.

REII{ARKS. During the senior author's visit to
the ZSM (November, 1993) a female Madebinea speci-
men with the label "Chimbotulo (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", helf bro-
ther of Nodo (Nabokov 1962:311) and further suggesting
the interesting diversity of the lcoa Species Group.

Madeldrrt frofun Bdlint and Johnson
NEW SPECIES
Photoplste I; Figure 15.

DHGNOSIS. Wings. FW of known female
with costal margin straight, outer margin long and slightly
convex, Bp€x point€d. The male is unknoum. Female
DW ground unicolorous chocolate brown, VffW with pale
submedian band.

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

DESCRIPTION. UaIc. Unknown. Fanab.
DW ground unicolorous chocolate brown (Maerz and Paul
1950: 8/H10); fringes long and checkered. \IFW ground
Arizona drab (Maerz and Paul 1050: I3[ES), discoidal
and postdiscal spots visible only by lighter halos; VIIW
ground somewhat darker thatn FW with strongly zuffrrsed
and reduced pattern, costal, zubbasal and postmedial spots
in cells Sc+Rl and Rs somewhat darker; postmedian
wave weakly bordered with blackish scales in cells M2,
M3 and CbAl; very small black marginal spot in cell
CuA2 and cell 1A+2A. FW length: 9.0 (holotype). Fe
nab enitalia. Fig. 1.5. Genital henia stronger thrn in
M. lcoa, 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.II.'39, collector F. M.
Brown', deposited AMNH (respective genitalia dissection
is gen. prep. No. Bdlint 369).

DISTRIBIITION. Wial: currently known only
from the Ecuadorian Andes, 8t high elevation (2500 m.).
Tarryral. the holot)"e specimen was collected in Februaf,y.

REI|{ARI$. According to zuperficial wing charac-
terr, especially the postmedian band of the VffW, this species
could easily be placed in the moza Group, betwee,n the taxa
M. rnoza 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 t)"e locality. As a
result, M. lcoa and M. volcoban xre immedia&ely separable by
wing pattern, the VI{W of all the known M. lcoa (see Materi-
al Examined and Appendix D being contrasted and colorful
while that of M. wkoban unicolororut and dull. Since the
Madclcinea VI{W 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 anegram is ap-
propriate rn Madeleinea because most holotlpes are males.
Not only has the situation been reversed here, the holotype
female of M. ludicra was historically considered a male,
emphasi-ittg the homoplasy in wing characters noted in the
description of M. vokoban above.

Moza Species Group

KEY TO SPECIES

Wings (character italicized;*
eninlia (character not italicized)

14. DW grourd brown, VIIW grourd mottlcd drab withfine
maculation, glearning intercellular pattenw absent Male
genitalia large with strong uncus and weak gnathos, aedeagus
long and slender, valva very large; female genitalia with

:::::Y :::::* ::: ::T:::::::Y ::: !:n; ;o,;,

b. DW ground any hue of bhue.............o.o....o....o.oo. .....2

2a.. DW grourd viola blue, VIIW with prominent submedian
batd..........o...............oooo .3 fM. pacis of M. tintarronaf.

b. DW grourd metallic blue, VIIW with very wide postme-
dian bard..... .... 4 fM. ludicva, M. cobaltafld, M. peloriasf .

'tlving chsract€rs are gurte definitive in this gnoup. Accordingly,
gerdtslic cherscters sre provided as I reference only in the finnl
identificstion corrylet. Workers may want to verify ideirtificstions
by dissection, especially if undescribed species are nrspeted.
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3a. DW grourd violct bluc, UFT| apq with a whitish
shade, VIIVIT pied with wide submedian batd. Male geni-
talia with strong and point€d gnathos, zubzonal part of
aedeagus slender and very long with prominent alulap; fe-
male genitalia with strongly sclerotizeA edge of henia out-
wardly cunred and with contour broken twi@. . M. pacis.

b. DW glearning violet blue, UFW with grqish growtd,
VIIW pied with eetdad white elcments ard strongty in-
terrupted postmedian fund. Male genitalia relatively
weak horse-shoe shaped uncus in dorsal view, zubzonal
part of aedeagrrs strongly expanded; female genitalia not
known. . . . . . . . . . . . . . . . . . .. . . ...... . . . . . . . . . . . . . . . . . .M. titartona.

4a. F\\r apu slightty rourded, VFW maculation well l'iti-
ble; W{W resembling M. koa but DW glcarning lighter
blue. Uncus of male genitalia conrmonplace with slightly
stronger gRathos, aedeagrrs with longer zuprazonal part;
female genitalia with strongly sclerotized edge of henia
generally evenly contoured...... . .. .. o .. . ... . . . ... M. ludicra.

b. DW ground darks blue (greyish or tndallic) in mab,
WtW with conspicuous postrnedian band resembling M.
pacis; male genitalia with weaker gnathos, female g€ni-
talia with margin of henia undulatg . . . . . . . . . . . . . . . . . . . . o . . . . . 5

5a. DW grourd grqish blue in male, mbalt blue in fe-
male, VFW white apical sufftnion rnt so distinct, VTIW
paler with very wide submedian bard, gl.eaming silvvry
elements merdcd. Male geldtalia with weak and straight
gnathos, aedeagus with strongly curved zuprazonal and
subzonal parts, alulae not so developed as in M. pacis;
female genitalia with strongly sclerotizd edge of he,lria

apically curved outward and with broken contouf...........
M. cobaltana.

b. DW grourd gl"eatning metallic blue, VTIW 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 suprazond part, zubzonal long snd robust with
parallel 

"dgo; 
female genitalia with strongly sclerotizd

edge of hgnia unduIatg.......................... .. M. pelorias.

Madclcinca rnozt (Staudinger)
Photoplate I, Figures 8, 18, 33, 34.

Cupido moza Staudinger 1894: 79, pl. 2, f. 5.
Lycaena babhrz Weeks (1901 : 357). Weeks 1905: 98;

Comstock and Huntington 1959: 88; Bridges 1988:
1.44 [cited as s]rnonym of mozal.

Lycaena rubberothci Weeks (1902: 104). Weeks 1905:

99; Com,stock and Huntington 1963:52; Bridges 1988:

I.305; Bdlint 1993:26. hlEW SYNOhfYntrY (see Remarks).

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

Additional Data. Fanale fudtal Morplologt.
Fig. 18. Henia with strongly sclerotizpd edges slightly cur-
vate distally; anterior lamella with width and length about
equal and apically somewhat rounded.

REII,IARKS. Bdlint listed M. moza not only from
Bolivia, but also from Paragrray (possibly mislabelled, but the
Cordilleran fauna there is poorly known) and several Argen-
tine provinces (Bdlint l993az ?5). Accordingly, besides M.
lcoA, M. moza is spatially one of the most widely distributed
Madcleinea qrecies.

Most of the specimens collected in Bolivia have

darker and more clearly patterned DIIW markings than the
specimens originating from Tucumdn and Salta regions of
Argentina (cf. Bdlint 1993a, figs 69-73). The DIIW pattem

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 (1993a2 25)
and who also suggested there was no support to accord the
Bolivian taxon rubqrothei Weeks, l9O2 species stahls. The
latter taxon was described on the basis of smnller, less

pigmented, specimens and examination of the types showed

no significant structural differences, only some variations in
structural sizn (cf. Nabokov 1945: 41). Thus, wo confirm
Lycaena rubberothei Weeks, l9O2 as a new junior synonym
of Lycaena moza Staudinger, 1894 herein since this had not
been done formally by Nabokov (cf. Nabokov 1945:41, foot-
note).

M. tnoza is thus a polytypic species showing a cline
from north to south in the VI{W markings. This phe,nome-

non san be also seen in M. koa. and could be presumed that
it is a common adaptive feahrre of Madelcinea taxa due to
environmental variations. Further fieldwork on the biology
and ecology of Madcleiena may elaborate this phenomenon in
the genus.

I\'IATERHL EXAMINED. AMhIH .,4rgentitw.
lm: Rio [.ozano, Morro de Alizar, Jujuy, Argentina, 1750
rn, 1,5.I. L977, R. Eisele. lm: Cerrillos, 3 kmW on corpl. of
Rfo Manzano, Salta, Argentina, 1200 rrl, 2L.X.1976, R.
Eisele. 2ms: El Rodeo, Catamarca, 2000 m, 8.L 1959, R.
Golbach. lm: PJ de Sala, Jujuy, 13.II. 195t.2 nrs: Parque

Nacional Calilegrra, Jujuy Province, along river near park
entrance offRt. 34, 14 Febr. 1991, 1991 AMNH Expedition;
lm: upland walking trail, I-eon to Taraxi, Jujuy Province,29
January 1991, 1991 AIUNH Expedition; lm: Taff del Valle,
Dept. Taff del Vdle, TucumCn, 22OO rn., 5 Febr. 1991,

boulders and flowers east of town, leg. 1991 AI\{NH expedi-

tion. lm, Rio l.azg[0lo to Huacalera, "El Volcdn', Tilcard
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Dept., Jujuy Province, 30 January 1991, paramo and
boulder fields, 1991 AhdNH expedition; 2ms: climbing
Cerro Amarillo nr Huacalera along Arroyo Quitacara,
32004000 m, Dept. Tilcard, Jujuy, I Febr. L991, xeric
scrub-steppe to upland paranro, 1991 AIvINH expedition.
lm: climbing Abra de las Cruces, 11-13 km. on footpath,
E. of Htracalera, Dept. Tilcad, Jujuy, arid scnrb 3650-
4000, 2 Febr. 1991, 1991 AIUNH expedition; 2ms: El
Carril to Cachi, Rt. 33 atkm 23-?5: 'Quebrada de Escoi-
pe', Dept. Chicoara, Salta, 1600 m., steep quebrada with
xeric/mesic woodland margin and wet marshland in bot-
toms, 10 Febr. 1991, 1991 AIUNH expedition. Roberto
Eisele Collection (Jujuy, . ,4rgentina. lm:
Coralitos, Dept. Rosario de I-erma, 3 lrrn. }V at 'que-
brada", confluent with Rio ffianzrno, 1600 m., 2L.X.76;
lm: 'Morro de Alizar', Rfo Lozano, D9pt. Capital, 1800

m., 30.X.76; lf: same data but 1750 rn.1 12.I.72. fIN-
HM. Argentina: lm: Tilcares, Jujuy, 20.II .1992,1eg. R.
Eisele. lm: Rio Lozano, tzOO, Jujuy, 30.X.1976,Ieg.
R. Eisele. Genital dissections (gen. prep. No. BClint),
males: 474 @l Rodeo), 475 (Rio [nzano); females: 476
(Cerillos), 477 (Isn). AI\{NH vials with pinned speci-

mens by Johnsor, 3 males: 'Escoipe", 'Amarillo', "I.as
Cnrces" [see data above].

ETYMOLOGY. 'Moz!' - 'origin" in Hebrew,
but also biblical name (l Chron 2.6, 8.36, 9.4243);
'rubenothei', patroynm formed from Ruberroth in the

original description by Weeks. The etymology of 'bab-
hru' is unknown to us.

Mdcbinea Wcis (Draudt)
Photoplate I, Figures 9, 19, 35, 36, 40.

Irylos pacis Draudt I92L: (5) 82L, pl. lffil.
DIAGNOSIS. Nabokov 1945: 4I - 42 (figs.

PAC, pl. 6).
Additional Data. Fatule fudml Morplnbgll

Figs. t9,40. Genitdia with henia strongly sclerotized and
with distal edges slightly curvate caused by constriction at

midpoint and in the terminal one-fotrrth; mterior lamella
with width about equal to length and with edges very par-
allel.

REMARKS. fre M. pacis material listed by
Bdlint (1993a2 27) contained three provisionally deter-
mined specimens marked with PJ. All these specimens

proved to be identical or very close to M. pacis with fur-
ther investigation. For additional remarks on BMNH rm-
terial of M. pacis see below under M. Iudicra.

TYPES. The types of Lycacna pacis arie pre-
served in the Senckenberg Natur Museum, Frankfurt am
Main, Germany (SMF) with other historical materids ela-
borated by Draudt according to G. Irmas (in liu, cf.

Bdlint and Johnson 1993b: 3). Topotlpes (Cbzco) have been
available for us to study.

I|{ATERHLEW. AMNff . Boliviaz lm:
Titicaca, Coll. E. I. HuntinEon, No. 1053. Lf: Yungas Val-
ley, 37 mi. n.e. Ia Paz, 101000 ft., 7.VI. 1958, leg. F.
Walsh. Peru: lm: Ollantaitambo, C\rzco, Peru, Alt. 92ffi
f!., 3.I. 1947; collector J.C. Pdlister. IML. Pqu: lft
Eldorado, ox Colleccion rnst. Fund, M. Lillo, Tucum6n.
Genitalic dissections (gen. prep. nos. MlinQ, m4lesz 374
(Ollantaitambo), 393 (Titicaca); females: 376 @ldorado), 372
(I.a Paz). HI\HM. Pqu: 2ms: Ls Oroya, 23.X,1983, ox
coll. McPhenson.

ETYMOLOGY. Pacis gender feminine; most
probably from wrongly zuffixed "Pactio" (correct feminine
"Pactiscor"); with meaning between two persons (between 'I.
pelorias 'Weym.' and "I. kod Drc. " according to Draudt
I92r: 821).

Mdcbhca t'trustona Bdlint and Johnson,
NEW SPECIES
Photoplate I, Figrrres Ll, 32.

DHGNOSIS. Wings. FTV outer nargin relatively
convex, wingshape rounded; DW dark blue although some-
what lighter than tn lcoa with wide discoidal spot and wide
black margin. VFW ground grayish white, lighter than lcoa.

\{W pattern koa-like with narrower Rs gleaming stripe and
extended white patterns appearing like a shiny marbled 'V'.

Morplnbgy. Male genitalia with distinctively pro-
duced uncus.

DESCRIPTION. Male. DW ground cloisonne blue
(Maerz and Paul 1950: 34tDl2); black nargin very wide at
apex but narro\f,r at tornus; DIIW with small narginal spot in
cell CUA2; fringes brownish white. VFW ground sky grey
(Maerz and Paul 1950: 3482) with large light grayish brown
(close to Smoked pearl in Maerz and Paul 1950: 4f,tB3) dis-
coidal and postmedian spots zurrounded by light halos; sub-
marginal polyommatine pattern well develo@ but also pale;
VHW pattern with dark elements light grayish brown colored
and reduced; q&itish interceltular elements extended, stripe
in Rs indistinct, apical postbasal spots in Sc+Rl and Rs
present, zubmedian band internrpted, zubmaginal part with
large arrow head making in ce CuAl-2, anal spot missing;
FW length: 8.0 rnm. (holot5pe and paratlpe -"les). MaIc
eninlia. Fig. L l.. LJncus 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 courmonplace, length of zu-
prazonal element slightly shorter than subzonal element and
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distally narrow; proximal tabs strongly develo@, alulae
week, znnal part with produced udgo; zuprazonal sheath
about equal to zone length but strongly tapered; in lateral
view, dorsal vesical opening originating near midpoint of
suprazonal element. Fantfu. IJnknoum.

TYPES. Ilolotype male, labelled 'IA Oroya,
Penr, Little rain (Simons); Rothschild Beqtrest, Brit. Mus.
1926 -239.' Slide: B.M. No. 19151 (m), deposited BM-
NH. Puayp. A rnale in the BMNH, believed to be la-
belled "La Oroya' Penr 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 reconstnrct certain
data records by correspondence. At this witing, 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).

DISTRIBUTfON. Spial: currently known
only from the tlpe locality. Tanpnral: the holotype is
undated but, according to Chubb (1919), Simons collected
in the puna of I-a Oroya on March 1, 1900.

REII'IARI(S. This taxon is a good example of a
'look-alike' species. A@ording to the upper zurfaces of
the wings it could be easily overlooked as a female qleci-
men of M. lcoa since the VIIW also resembles the pale pat-
tem of that taxon. The genitalia, however, are quite
distinctive and suggest an entity phylogenetically between
M. lcoa and M. pacir.

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

Madcleinea ludiqa (Weymer)
Photoplate I, Figures 10, 20, 23, 28.

Lycaena ludicva Weymer 1890: 122, p. 4, f. 3.
DHGNOSIS. Wkgs. Sexes similar. FTy 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 resembhng M. tintatrorn.

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

DESCRIPTION. MaIe. DW ground gleaming
metallic ceramic blue with cyanide overlay (Maerz and
Paul 1950: 36fK7); veins gleaming, marginal border blsck
and only a slightly wider at apex; fringes long, promi-

nently checkered; DIIW with prominent marginal spot in cell
CuA2. VF'U/ ground beige with large discal and postdiscal
spots, zubmargin with a full row of indistinct spots, margins
slightly darker; \IHW with corylex pattem: costal margin
with zuffrrsed spot at postbasal and postmedian area, Rs with
suffrrsed gleaming silvery white line extending to margin,
postmedian spots with relatively sharp outer edges. FW
length:7.5 mm. (n: 2). Fqrob. Similar to male, differing
only in sligbtly more suffusive V[rW markings. Fw length:
9.0 (holotype). MaIc Genitalia. Figs. 10, 28. Uncus
slender and pointed, gnathos dorsally elongate; aedeagus with
zuprazonal eleme,nt elongate, length about equal to that of
zubzonal element. Fanale fudnlia. Fig. 20. Genitalia
with henia showing strongly sclerotized edges of quite even
contour (not constricted or undula&e contour as in congeners),
anterior lamella with width about equal to length and with
with raised edges parallel as typical of moza-group; fibula
trapzoidal in shape, weakly sclerotized and with raised edges
parallel.

TYPE. Holotype female labelled "Holotlpe; Ta-
cora; 7.nn,l. Mus. Berlin; 3004; Lycaena ludicra", delrcsited
MNHU. Genitalia dissectioo, Bdlint gen. prep. slide no.
346..

DISIRIBIITION. Spial: along with the type lo-
cality (Tacora, in presentday Chile), dso known from hrno,
Penr, in the vicinity of I-ake Titicaca at 12,500 ft. as well as

on the Bolivian side of the volcano Sajama , ?t 3600-4600 m.
Tanpral: the known specimens were collected in Novem-
ber.

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

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: II.51). Originally, the senior author was also unclear
about the identity of M. htdicra because of the polytypic ma-
terial from Puno which contained female specimens with lrD-
usual genitalic stnrctures. Without access to the tlpe it could
not be certain if L. ludicra was identical with the taxon "/ry-
las sp. n.' cited by I amrs and P€rez (1983) (Bdlint 1993a:
26) or perhaps a synonym of M. lcoa (Bdlint 1993b: 3). Now
that the type of ludicra has been examined it is clear that
Puno specimens figured by BClint (1993a, as 'No. 82 Made-
Icinca sp.?') in fact represent typical ludicya. Thus, the
female structural chsracters reviewed herein can bo associated
with M. htdicra for the first time. The unique morphological
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features are another exaryle of the complex character
distributions apparent in the Neotropical polyommatine.
As the authors have noted in their study of Argentine
Pseudolucia (B{lint and Johnson, 1995), the divergent
morphotogier within Madel,eirca, if not seen in context of
its entire diversig, 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 Madclcinea into
several genera would be any less arbitrary or less prone
to requiring monotlpic genera for each of the highly
autapomorphic taxa.

Ureta (1963: 107) lists'Itylos moza ludioa
(Weymer) n. comb. " from "Cordillera de Tarapacd' and

'pelorias' in the "Cordillera de Antofagasta'. Madelci-
nea pelorias was very recently collected in the Tarapacd

region (see Material Examined, M. pelorias below). It is
probable that Ureta's 'moza ludicya" refers ts pelorias.

ETYMOLOGY. 'Ludicra", ge,nder feminine' an

"amuser' or 'entertainer" (as in the works of some eady
poets live Livius, Cicero, Horatius, etc.). As 'ludicnrs,
ludicer" (Schellers 1812: 816) it has a slightly different
meaning, that of short-sighted or haphazard.

MafuIcirrca obaltuu Bdlint and Lamas
Photoplate I, Figures L2,21.

Madcleinea cobaltana B4lint and l*mas 1994:235.
DIAGNOSIS. Wings FW u/ith costal margin

slightly convex, outer margin long and @nvex; sexes oth-
erwise strongly dimorphic. Male [described here for first
timel DW grayish blue, female DW cobalt blue with a

strong metallic shade; marginal border wide. \YlV resem-

bling M. pacis but not so pied [e.9. "colorfully spotted'J
and with more extended DW zubmarginal band.

MoryIwbgt Male genitalia [described here for
first timeJ similar to M. pacis but with slightly more
slender uncus and aedeagus spinate and morie recuiled in
the zuprazonal element; female genitalia with strongly
hooked anterior plate of fibula in lateral view.

DESCRIPTION. AaIc. DW ground pale cam-
panula blue (Maerz and Psul 1950: 42tBB) with grayish
hue; veins gleaming, discoidal spot outstanding, wide
marginal brownish border natrow at tornal area but be-
ssming very wide at apex; fringes long and prominently
checkered. DHW delicately spotted along outer margin.
VFW ground pale Azt* drab (Maerz and Paul 1950: I3l
I8) basally suffused grayish, discoidal and postdiscal spots

medium sized with notable hslos; veins colored lighter
than ground, zubmarginal area polyommatine pattern in-
distinct; VHW with large costal postbasal spots in cell
Sc*Rl; discal and postmedian area with large brovmish

spot of typical generic pattern (much as in M. pacis). cell Rs
lacking silvery tdp", zubmargit al pattern suffirsive and
erratic. FnV length: 9.0 mm. (holotpe). Fqnalc. DW
grormd pale cobalt blue (Maeru and Paul L9522 34fL7) with
a metallic hue, discoidal spot outstanding; \ftV as in rnq,le.

FW length: 10.0 (dlotpe). AaIe (futilolia. Fig. 12. Un-
clui 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 elerent. Fanab fufinlia. Fig. 2L.
Genitalia with henia showing densely sclerotized edges

strongly curvate at the apox, anterior lamella with width
about three-fourths lenglh and with lateral edges prominently
convex.

TYPE. Holot)"e female labelled as "Peru, &1., On-
dores, 4080 m., 30. L'87 , O. Karsholt". Genitalia dissection
in glycerin vial Bdlint No. 390, deposit€d MUSM (see ref-
ene,lrce to Paratypes in Distribution, belorv).

DWION. Spial: the type locality is at
very high elevation (4200 D.), parat)?es were collected at
4000 m. @achachaca) and 4200 m. ([.a Oroya) Tarryral:
the tlpe specimen, as well as recently located additional
examples, were collected in January; a paratlpe female is
from May.

REII{ARIG. The tlpe locality of the original de-
scription was 'Ondores, 4080 m, Department Junfn, Peru'.
The species was formerly knoum only from the holotype and
paratype females and the male was not described. 'We hsve
integrated the description of the male here from additionsl
material found at the AI\{NH.

MATERHL EXAMINED. AMNII. Additional
material provided us subsequent to original description, aF
parently collected on same day asi one original female para-

t1pe, l,m,lf: 'Peru, 34 mi E of I-a Oroyo on road toTarma,
+ 42W m, 22. I. '75', leg. H. Descimon. Genitalia dis-
sections (in glycerin vids), Bdlint gen. prep. nos. 366
(male), 379 (female).

Mdekinen Norias (Weymer)
Pholoplate I, Figures 13, 22, 24, 37, 4L.

Lycacna pelorias Weymer 1890: l2L, pl. 4, f. 2.
DHGNOSIS. Wings. Sexes similar. FTy costa

slightly convex, outer margin convex and relatively short,
apex pointed. DW ground gleaming greenish blue with very
wide black margin. VF"IV with large postdical spots, VHW
with largely extended dark elements.

Morfinbgl Mde genitalia with distinctively robust
aedeagus; female genitalia reminiscent of M. pacis but show-
ing a much ulone strongly hooked anterior plate in the lateral
view.

DESCRIPTION. Malc. DW ground gleaming har-
bor blue (Maerz and Paul 1950: 38/H6); veins gleaming,
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MORPHOLOGICAL FIGI]RES

(pages LSAZ)

Captions for Figures on Pages 17'19

Figs. 3-13 (stippled line drawings).

Male Mdeleine.a morphological features. Male valvae, uncus, gnathos and penis (historically

used also by Nabokov) appear rather uniform when seen together, although specias groups and each

species differ in overall outer lateral $ape (e.g. polyommatine distinction of 'Baird's angulation", e.g.

d"gr* and locatim of 'hump') as in drawn figs. 3-13 or apparelt in corresponding views from valvae

oul-tumed from overall dorsal view of e,lrtire genital apparatus (high contrast photograph reproductions,

figs. 25-37). Partiorlarly distinctive are sclerotized elenents of the valve terminus (oriented toward

bJtto- of page, figs. 3-it, and as characlerized in texg. Additional species differences are readily

recognizedin the aedeagus and uncus/gnathos (both drawn in lateral view). Species and species group

differences are corroborated in characters of corresponding females (frgs. l4-?2),

3... .....M, lolita, holotype.
4........M. huascarena, holotype.

54.......M. l<oa, central Peru.

5b...... .M. Icoa, northern Bolivia.
6... ....,M. odon, holotYPe.
7 ........M. twdo, northern Ecuador.

8... ..,..M. tttozet northwestern Bolivia.
9... .....M. pacis, central Peru.

10.. ..,..M. Iudicva, southern Peru.

11.. ..,..M. tintarrofla, holotYPe.

l:L.......M. cobaltana, central Peru.

13.. ....,M. pelorias, noftheastern Chile.

Figs. L4-22 (stippled line drawings from high magnifrcation).

Female Madeleineo morphological features. From known females the genus shows two different

configurations, best viewed as figured herein- (t) fenale genital he,lria elongate with oval anterior

hmeia, or (2) female genital henia diafason-like, anterior lamella quadrant-shaped. ln the lolita-group,

where females are gnknown, wing patlern and shape are so divergent a distinctive female genital habitus

is also predicted.

14....... .M, lcoa, central Peru.

1.5....... .M. vokoban, holotyPe.
16....... .M, odon, allotYPe.

17....... .M. nodo, allotype.
18.....o. ,M. mozq northwestern Argentina.

19....... .M, pacis, southern Pent.

2A....... .M. ludicra, northwestern Bolivia
21....... .M. cobaltana, holotype.

TL....... .M. pelorias, holotyPe.
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Captions for llgures 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. I-abels of 'Lycaena ludicra' (MNHU).
Fig. 24, Labels of 'Lycaena pelorias' (MNHU).

r'[s 25-37 (pages 20-t2).

Male genitalic armatures of Madeleinca (shown out-tumed from overall dorsal view of entire
genital apparatus in dorsal view, aedeagus usudly removed and placed aside in lateral view). High
contrast photograph re'productions are used, frgs. 25-37i sone photographs are slightly rmclear due to
having to use prepared slides).

25........M. nodo,'7amora, Ecuador, No. 19185' (BMNH).
26........M. nodo,' C-ayambd, Ecuador, No. 19 152' (BMNH).
27........M. /coa, 'Challabamba, Peru, No. 19171'(BMNH).
28..,.....M. htdicra, "Puno, Peru, No. 19116' (BM}.IH).
29........M. koa,'Titie.aca, Peru, No. 19174' (BMIIH).
30........M, lcoa,' llli'ntni, Bolivia, No. 19 158' (BMNII).
31.,......M, Iolit a,' Holotyp, No. 19 I 73' (BMNIT).
32........M. tintarrona, "Holotype, No. 19151' (BMNH).
33........M. moza,'Uspallata, Mendoza, Argentina, No. 19 159 " (BMI.{H).
34......,.M. moza, lectotype, (MNHU).
35......,.M. pacis, "Titicaca, Peru, No. 19168" (BMNH).
36.....,,.M. pacis,'Cuzro, Peru, No. 19153" (BMNH).
37..,,.,..M. pelnrias,'Zapahairia, Chile, gen. prep. No. Bdlint 345' (HNHM).

Figs. 38-39 (page 22\.

For comparative purposes, genitalic armatures
photographic methods of figs. 25-37).

of Paralycaeides Nabokov, 1945 (using

Male genitalia of P. vapa, "Cochabamba, Bolivia, No. 19160" (BMNH).
Female genitalia of P. oreopola,'Topotype, No. 19183" (BMNH).

Figs.40-41 (paee22l.

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

40..o.....M. pacis, "Cuzco, No. 17563' (BMNH).
4I,...... .M. pel.orias, 'Puno, Chile, No. 17559" (BMNH).

38.
39.
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wide marginal broumish border nnrro\il at tortral anla but
very wide at apex; fringes l*9, prominently checkered;

DIIW with outstanding marginal spot in cell CuA2.
VF\il ground AAer, drab (Maerz and Pattl 1950: 13/18);
basal part lighter, discoidal and postdicsl spots large with
halos; veins lighter; zubmarginal ar€a with suffusivepoly-
ommatine pattern; tflfW with costal, sbbasal and poet-

median spots in cell Sc+Rl co'qioined into one nrffisive
small dark brown macule; postbasal spots close to post-
median band or adjoined, postmedian spot in Sc+Rl end
Rs present and coalescent with posMian spots creating
a large wavy band; cell RS silvery stripe tJpical of some

congeners abeeot; zubmarginal pstrern errrtic. FW
length: 9.0 EB. (holotype); 8.8 - 9.2 tnm. (7 males).

Fanulc. Similsr to mde. FTV length: 9.0 (2 females).
MaIe fuIia. Figs. 13, 37, 41. Uncus horse-shoe
shaped with gnathos pointed in dorsal view, valvae lpla-
tively slender with a thin costally oriented rostellum,
aedeagrrs robust with rcbust and elongate zubzonal ele-

nent. Fqrale fudttilfui. Fig. ?2. Genital henia very
strongly sclerotized with edges sigmoidal ('S'-sheped),
anterior lamella with length about two-thirds width and

lateral dges greatly eonvqr.
TYPE. Original description of .L. pebrias was

based on a single specim (Weyrcr, 1890) and is thus
the holotype (Fig. U). The t)"e locality was 'Volcano
Sajama, Bolivia' [today situsted in ChileJ. The holotlpe
bears a red-borderpd label placed prior to our study by
Dr. I.amas indicating it as the t5pe.

Dm. $rdblz In addition to the
tlpe locality on the Chilesn sido of the volceno Sajama

from 3300-4600 rD.e also knoum ftom hmo in the vicinity
of Lske Titicsca at cited elevations of circa 4000 m.;
Tanpml; the knoum specinens at€ noted as collected in
"September-November' and again in 'Altril'.

REMARIG. 'We provide a full redescription of
this species bcause of it rmcertain historical ststus. Na-
bokov (1945: 39) treated the taxon rmder his entry for lty-
los pacis, adding a question to strggesting the taxa wene

Emon)'ms. Bridges (1988: II.51) listed both taxa as good
species. The species was correctly identified by the s€ni-
or author in his catalogue (B{lint 1993a: 27), but the

hrno specimens deposited in BMNH showed a slightly
more ua$e DW ground thsn subsequently shrdied spoci-
mens, a condition perhsps resulting from age or chemical
stain. ln contrast, the holotlpe (see below) and the newly
collected Chilean materid shou, a gleaming 'harbor blue'
(Maerz and Paul 1950: 38/H6) DW ground color. We al-
so have a small, recently collected, specinen fton NE
Chile on the western side of the Mount Sajama (tpe lo-
cality of L. pelorias) collected by Mr. Pefra. Peis cor-
rectly det,ermined this specimen as 'Irylos' pelorias,

TYPE. Holotype male; 'Sajema; Lycaena pelorias;
3003; T,nril Mus. Bedin; Holot5pe'. Genitalia dissection
Bdlint slide, ge,n. prqp. No. 345.

MATERIAL EXAMINED. AIVII\H. Chile: 2ms:
Tarapacd, Zapechuira, 2l.)([. 1952., L.E. Peia; lm: Tar&-
pacd, Chapiquifra, 5.X. 1952, L.E. Pefia; lm: TarapacC,

Camino a Cancosa, 3300 mts., 19.fV.1969, L.E. Pefra; lm:
Tsrapsci, S. Chiapa, 3800 mts., 23.\1.1969, L.E. Pefrs;

lm: Iquigue, Caritaya, 18.IX.1952, L.E. Pefrs. Genitatia
dissections, Bdlint glycerin vials, gen. Irqp. nos., males:

367 (S. Chiapa), 389 (Chapiquifra), 472 (Camino a Cancos),
473 (Zapachuira).

EIYMOLOGY. Gender feminine (idm, qrcd Peb
nrs) a character of Ovidius (Schellers 1812: 1058).

DISCUS$ON

Monophyly of Mdebinu Spcies Groups
As we have noted previously, it is probable in the

future thst some workers will desire to split speciose Madc-
leinca into seve,ral g€Nrcra, as h8s been zuggested for the
geNrus Pseudolucia (cf. Balletto 1993, see Bdlint 1993a [pp.
29-3Ol and various Remarks and Discussion in Bdlint and
Johnson 1995). Madeleinca is indeed qpeciose but, like Psct -
dolucia, when considered species by qpecies its diversity de-
fies I set of objective criteria by which species could be
grouped unequivocally into zubset gelrera. Such atteryts, BSi

with Pseudolucia, require arbitrary selection of characters and
also result in situations where the sexes of species "eitd ttp'
in different g€nera. As with Pseudolucia, some Mafuleirraa
species show strong sexual dimorphism while others show lit-
tle at all. In addition, some species radically dif-
fereirt in external chsraclsrs are also those with outstanding
morphological autapomorphies. As with Pseudolucia, split-
ting based on such criteria often can achieve only monotlpic
groups. Although this situation tlpifies Mdel,einea and

Pseudolucia, there are South American polyommatine genera

with distinctive hiatus's between groups of taxa. Para$-
creidcs is an example. The morphologies of Madeleinea,
Pseudoluciaand Paralycaeid.es clearly suggest a common ori-
gin. However, there are large structural gaps which support
their generic distinction. Within Madcbirrea, species show
a tight structural monophyly in spite of considerable diver-
geNrce in wing pattc'm.

Monophyly of the groups comprising Madcbinea is
zupported by numerous characters:

(I) MaIe &agut strudue. The most significant
shsred charac0er is the very long zuprozonal element of the
aedeagus which shours a length at leest equal to that of the
zubzonal element. There can be little confusion of the Mde-
Icinea aedeagrrs with other Neotropicsl polyommatine genera.
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Each Neotnopical genus has a distinctive aedeagus Struc-
ture (see rcrphological figur€s in Bdlint 1993s, figs. 95-
r02 and 108-123). Regarding Madeleinea, it is interest-
ing that a similarly shaped aodeagus occurr the holarctic
'arcia gtonp' of gene'ra (Aricia R.L. l8l9: Psdsicia
Benret, 1959; Ultraaricla Beuret, 1959 and lwicia Na-
bokov 1945, whoso relationships will be clarified by 86-
lint, in@. Similarity to strucftres of the 'ui-
cla group' was dso meirtioned by Nabokov (1945: 39).

Q) Farralc hario @rd larrclb. A robust anter-
ior lamella and highty sclerrotized fibula tlpifies all the
species of Madeleinca. This contrests Psetdolucia, in
which these stnrchues sometimes strikingly differ (Bdlint
and Johnson 1993a and 1994c) . Paratymcide^s has femde
stnrchnes similar to Madcleinea which, if they suggest a
relationSip, require consideration within the context thtt
the male genitalia of theso g€nert are very different. In
addition, fernsle genitnlia of Mdebirca differ markedly
from the other Palaearctic gene,ra mentioned aboye. Psa-
lycaeidcs, interestingly, shours some ms*ed differeirces
betryeen the female genitalia of its Neotropical and Ne-
arctic elercnts (coryare figures of Bftint 1993a to Ferris
1976, figs. 34, 37€8).

(3) Vartrul sitrrt wdng Nan All species of
Madeleinea show a corylex silvery patte,rn of the \ltIw
which results ftom stark contrasts betwm dark basal,
discoidal and postdiscal elemts (ofte,n strongly coales-
cent) and gleaming white or silvery discocellular pig en-
tations. Nabokov considered the tfI{W patc,rn of Mde-
leinea relat€d to some taxa of Pseudolucia snd to the
entities of his Paratycacides and Puachiladcs. This view
was sorcwhat skented by the saryling emor in Nabo-
kov's shrdy. Ac$ally only the venhal ps$ern of Psa-
lycaeides vapa (Staudinger, 1896) can be readily som-
pared to Madclcinea species (cf. Bdlint 1993a, figs. 3l-
90). Two other Paratycacides either not knourn or not
associated with Paratycacides by Nebokov (P. in@n-
spicua (Drnrdt, lyzl) and P. shadc Billint, 1993) er€
very differently marted. Wing patterns in high Andcan
and austral polyonnatines, as well as Eumaeini, sp[rear
strongly adaptive (see for instance, eumasine 'elfin' g€n-
era of Johnson 1992) and only a thorough cladistic analy-
sis can properly discem their phylogeiretic iryortsnce.

The Sister (or Outgpoup) Genus of Lladr,binetamong
NeotnopicatTaxa: P@

Based on wing characters, the genus Paaty-
cacides Nabokov 1945 (t)"e speciesz ltybs inmnspiru
Draudt (1921), by original designation) appears to bc a
close relative of Madelcinea. As mentioned above, P.
vapa shows a striking DHW pattern resemblance to M.
l(oa. Para$cacides, as traditionally viewed by taxono-

mists, scorally consists of two morphologically distinct segre-
gations: the polytpic P. inonspictu-vapaarepopta group
and the [as yetl unique P. shad^e. Other chsracters zuggesting
a sister relatimship betweeir Madelcinca and Paratycacides
arc as followr:

(l) UalG gqrfraha. Aedeagrrs thick and slightly
recurved inward in the zubzonsl elemt, zuprarcnal elemcnt
up to three timss shorter; dulae htgr; uncus shong and elon-
gate with a "cupola'-shape; gnathos strongly hooked; tegu-
nsn tohst. (This configrrration dso somewhat resembles
thst n Nabokovia).

@ Fqnale garituAa. Henia namollr and elongale;
anterior lamella weakly sclerotized along apex; drrctus bursae
not corregarca.

Nabokov, considering only characters of the Jr,
vien'ed Paatycacides as an aneshal form of Lycaeidcs Hfib
ner [819] (hence the et5rmology of his g€ms). As noted
above, he considered Madelcinea (as 'Itylos') closest to Ari-
craR.L., 1817 (Nabokov 1945:238>, Accordingly, Nabokov
did not consider Paratycacides and MafuIcinca to be sister
gtoups. Howeyer, female g€nitalia of Lycacides and Aricia
are quile distinctive (cf. Neknrtenko 1985, figs. 113 and l2l)
mrl'irg Nebokov's view untenable. As noted before, Mde-
Ieinca and Paratycacidcs closely resemble each other in the
female genitalia although the tnqle stnrctures are not strong
in shared characto,rs. This matter is being investigated in
morp dereil in a sh,tdy in progress concc,rning af,Enities among
the higher catcgories of Polyommetinae no\f,r knoum to bo re-
presented in the Neohopical Realm (Mlint and Johnrcn, in
1mql.). The laffer shrdy up&tes analysis of polyommatine
af,finities to recently increased knowledge of polyommqtine
diversity in the Neotropics and thus exceeds the breadth of
aomrnent on any single genus. Hourever, it may not be pre-
mature !o wggest that shong relations in the female genitalia
and wing characters, but poofer corroboration from the male
genitstia, may zuggest thst Madcleinea and Paratycacides arc
(1) Neohopical members of a clade which also includes some
other polyommatine gelrerr monc prominent elsewhere in the
world and (2) the sister relationship of Madel,einca and Para-
tycaeides is, the,rcfore, older within thst clade rather than
imnodiate. The present shldy of Madelcirrea, and several
others rffeirt collection results hsve required to be initiated in
its wake, deel with updating historicsl knourledge of this re-
ceirtly named assemblage and elaborating the many newly dis-
covered polyommatine species which are assignable to it.

M&.binen As Elaborated by the Pnesent Study
Premature stteryts 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 tmderstood until recently, dmost nothing is known of
the biologies and local distributions eve,n the commonest spe-
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cies. Eight of the twelve tsxa of Madclzinca heated

herein (M. mashenlca, M. blita, M. huasaararu4 M. ,ro-

do, M. don, M. tiwanotu, M. cobaltana, M. wkoban)
have been described since 1993. Some of these species

are still knornm ftom only a few specims or in series

frrom, as Yet, only one incipient collection site. Two
historical taxa (M. ldicra and M. pebrias) are slso

re,presented by feu, specims and these originate from
only a few collecting localities (Tables t,2). Even the

distribution of the bw 'wid€spr€8d', and historically
relatively welldefined taxa (M. lroa, M. Pacis and M.
moza) cannot be considered 'well-known' since sdditional
taxa (M. ,rdo, for instance) hsve been formd within their
old setries.

All these new developments and problems- sFe-

cies diversity, local distributions, 8nd biological dsta

drastically affect the situation of polyommatine higher
categories in the Neotnopical Realm. It is well knoum

that curent workers ane zuggesting to the ICZN (see, o.8.

Rabinowitz, Cainn and Dillon 1986) new criteria for as-

sessing the taxonomic status of organisms. The sucsess

of these newly proposed dte'rnatives often depmds on the

amount of biological dsta svailable. Considering the orpal

Andean Polyommatini, we are at a stage now with il)re
advanced knowledge of dive,rsig, m updated referenco to

-rrry t)"e specimens, sod atteirtion to details of norpho-
logy in both males and femeles. However, in most cases

sampling ettor remains a problem with currelrt work stiil
based on small aggregate saryles from scattered localities
and disparate collections represeirting 8 span of some (ne
hundred years (Tables L,2). Thus, as with Pseudoluda
(even mono well-knounr thsn Madclcirea), we consider it
rmurise to rush into further infrageneric splitting.

Mdebinea in the Context of Eliotts Potyorunaus
Section.

Followingon Nabokov's original etror, the genus

was listed as 'Itylos' by Eliot (1973: 449450) and placed

in his Polyornmatus Section. According to the characters

listed by Eliot (wing venatior, eYs, palpi and male geni-

tal uncus, gnathos, valva, tegrrmen and penis) the diagno-
sis of this section fits MafuIeirrca well. However, in the
male, the sagum (noted by Eliot as "nearly always pne-

sent" in Neotropical species), is abseirt. Also, Eliot's
system included no reference to the ferinales. As a result,
although Madclcinca appears to belong in the generic se-

quence of Eliot's Polyorurntlrs Section when viewed by
the limited data delimiting it, its phylogenetic position is
actually more complex.

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

acter was noted by Eliot es unique to 'Itylos' lMebineal
among the genera of his Potyonunatus Section. Eliot stet€s

that 'the battledore scales usrally provide gmd characters at

the gentrs and species-gnoutrr level, and sometimes at section

level e[so, but they may e:rhibit quite remarkable indivieul
variation and are often stnongly asymmetrical' (Eliot l9l3z
406). We hsve dready noted above thst ne\f,t d8ta, including
reference to the female and other characters jrut mentioned,
link Madclcirua to Paratycuides. As we will treat in defail

in a forthcoming paper examining higher categories of Polyo-
mmatini r€presented in the Neotropical Reslm in tight of rp-
cent progress on diversity (Bdlint and Johnson, in press),

these new data fually clarify the position of Madclcbua.
They invite a reformation of Eliot's Po$onntatw Section to
include consideration of, arrong other things, (1) new deta

ftom incressed diversity in Pseudolucia and (2) study of the

relationship of Paratycaeidcs and Ma&Icinca to the Holarctic
genus Plcbejus. These g€nera may well coryrise the only
Neotropical elemts with the "northward" relationships tlpi-
fying traditional views of New World polyommatine affinities
(Descimn 1986).

CONCLUSION
The phylogenetic position of Mdebincacan reliably

be placed within Eliot's (1973) Potyrwnatus Section but ne$,

&ta on additional chsracters of the male, and first reference

to the females, r€quir€s a reformstion of thst Section of the

Polyommatini. This sinution contnsts results on some other
high Andean and sustral Polyommatini we have snrdied, th€se

to clearly represent autochthonous Neotropical eoti-
ties which have arisen from the South Americgn lowlend fru-
na (e.g Nabokovia, Bdlint rnd Johnson 1994a; Itylos, Bdlint

and Johnson 1994b) . Madclcirrea itself is comprised of four
clades of taxa (now that maslunlu has been r€moved) whose

overall admixture pres€nts a totally different complexion thsn

Nabokov's original 'Itylos' . The monophyly of the genus is
clear in the stnrctures of mele genitd uncus, gnathos snd ae-

deagru and the female genital henia and anterior lamella. Pa-

ra$cacidcs is the most likely outgroup (or sister group) of
Madcleinea based on the female genitalia.

Irck of distributional dsta is still a particular prob-

lem in assessin g Madclcinca taxa, as it is with other oreal

butlerfly faunas in the Notropics. Given the spotty availa-

bility of saryles and the freque,ncy of new species in collec-
tions from areas previously unstudied, it is likely that sddi-
tional, highty stelrotypic 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, wo are seeing how the deeply dissected mountain to-
pographies, accompanied by unique microclimates and vege-

tation, lead to a preponderance of regional endemics (cf. 86-
lint snd Johnson 1993, Bdlint and I nmRs 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 proofl

The authors' publication concenring 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 (Bdlint and Johnson, in prep.).

APPEhIDIX I

Illustration of paucity of historical material on the
genus Madeleinea hitherto. Table 1- data available to
Nabokov in L945 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 sarnples compare to
those of Madeleinea species (a) recently collected fM. pe-
lorias entry, etc. here] or (b) recently discovered lBdlint
and Lamas 1994, Bdlint and Johnson L995; Beny4mini,
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 L

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

Species Itflaterialllmlity

Itylat titi6,6g 5m lf/ Titicacs Lake @olivia)
Nabkoiafap Lm/ Pcru

Hczniargus sarauarcs 28m U ColombiaH'hanno ffi'ffi?:rT:8'
H. ranon 2nlQruyequil, San R^8f8el (Ecuadoo

Psandolucia rrlllirln lm lf/ Penco (Chile)

P. drilcrtsis 3m lflPenco, C€ntral Ctile (Chile)

Paralywitles lnonspiru fm/ Cbzco (Peru)

Mdelcinca tuna lm \flSicssics (Bolivia)

M. rubbcrotlut (*l zml Sicesice @olivia)

Table 2
Additional Historical Material with Data More than Sinple
Listing of a Country (all BMNH, rn:d, f:9).

Species lVlateriaUlocality

Madeleinea lcoa Bolivia, 5ms: Illimani. Penr, lm,lf: Acopampa, lM
Cajamarca. lm: Chachapoyas. lm: Challabamba. lf:

""""J;:". 

10ms, lf: Puno. lm: Poz,znzo. lni: Vil-

Madeleincarnoza Argentina, 2ms: Salta. 4msrlf: Tlrcuman. 3 ms: Us-
pallata

Madeleinea nodo Ecuador, 2ms: Cuenca.
Madeleinea odon Ecuador, 17ms: Cayamb6 (Cayamb6, Cayamb6

Mount). lm: Guachamana to Cilica. 21ms, 8fs: Inja
@nvirons de Inja, El Monje pres hj", Valle de
Ipja). lm: Palanda. lm: Polocate. lm: hnobamba,
Zmz Zamota.

Madeleinea pacis Bolivia, 2fs: Guaqui. Penr, 2ms: Challabamba. lm:
Cuzco. lm: Oconeque to Agualani. 2ms. Palea. lm,
lf: Quencha.

Madeleinea pelorias Penr, 2ms,2 fs: Puno.
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[Literature Cited continued on back of Photoplate IIJ

PHOTOPLATE I, KEYED ON OVERLEAF,
CONTAINS B&W PHOTOGRAPII,S OF LfuIDELEINM

TAXA OF REPOKTNO.43

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

Mdclcirca lca, M. sigal, M. pcis: B&W- PHOTO-
PLATE VI

Madelcinea leo, M. mozs: color- PHOTOPLATE )ilII

Madclcinca pelorias, M. sigal: color- PIIOTOPLATE
)ilv



CAPIIONS X'OR PIIOTOPLATES I and II

(facing page & ovedeaf 'Photoplrrte I'; ovedeaf and following page, 'Ihotoplrrte I, continued & Photoplate tr")

VM, photographs are grouped by RBPORT No.'s indicated; photograph rrows erc numbered, top to bottom,
as 1-5, photos irr each rcw es L (left), M (middle), R (right), further keyed as necessary to special ootations, if any,
in the text and eec,h is captioned on the plate with genus, qrccies, geo.der and view @ :dorsal, V- ventral)l

PHO|IOXI"AI|E I (frcing pogo and overleaf): ADITLT PHO|IOGRAFHS f,t()R REPOR?NO. 43

lL. Type species Madcleirca ntoza, mr-le, Bolivia (AMNII), also seen by Nabokov, Fllr: 11.0 mm.
llf.. M. tnozfr, male, Argentina, Dept. Jujuy, Rio Lozano, Morro de AJi/zrrt, L750 m., 1.Y.L977 (AMNH), FW:

11.0 mm.
LR.. Madclcirca bl,ite, tulotyp (BMNI{).
2L. Madelcinea lunscarana, hologpe (MUSM).
2M. Madckina bc, rale, Peru, Huanuco, Tingo Maria, 670 m,2L42.L1947 (AMNID, F.\f,r3 !.J mm.

2R.. M. koa, fenirille, Bolivia, "Titicacssee" (AMNH), also seen by Nabokov, f\[f; !.Q mm.

3L. Madzleinea wkoban, holotype (AI\,INII).
3j!r/.. Mad.elched odon, holotyp (AIvtr{H).
3R. M. odon, allotyp (AI\d}.IID.
4L. Madelchea nodo, holotype (AII[}UD.
AJ&/I.. M. nodo,pat*ypa nale, Ecuador, 'Pr€s Quito'(HNHM), FW: 9.0 mm.
4R.. M. nodo, par*ype male, Ecuador, "Pifo, t920'1932, coll. L. & J. De Joannis' (MHNP), FW: 9.0 mm.

5L. Madcleinea pacis, male, Pent, Cuzco, 3500 m. (AMNIO, also seen by Nabokov, p![; lQ.J rnm.

siM. M. pacis, female, Bolivia, Yugas Valley, 37 mi NE I-aPaz, 10.000',7.VII.1958 (AIUNII), FW: 10.0 mrn.

5R, Madclcinea tintarrorn, holo6pe (BMNII).
[overleaf, below]

lL. Madeleinea htdicTa, holotlpe (MNI{[ ').

lM. Madcl.einea obaharw, male, Penr, 34 mi. E of La Aroyo on road to Tarma, *4?.Q0 m.,22.I.1975
(HNHM), f![/; !.J. mm.

lR. M' obaltana, paratt"e fcmalo, Penr, 34 mi E of I-a Aroyo on rcad to Tarma, *42(X) m., 22.I.L975,
Descimon' (AI\{NII), FW: 11.0 mm.

2L. Madelefupapelorias, malo, Chile, Zapahuira, Reg. Tarapacr[,2l.n.L952, L.E. Pefia" (AMNII), FW:
9.0 mrn.

2lo[' M. pelorias (Woyner, 1890), holotype (MNHU).
2R. Itylos moshcnlea (origDa[y described as Madclzinea mashenla Bdlint 1993), holotlpe (BMNH).

PHOfIOII;ATE II (overleaf and following page): ADIJLT FIIOTOGRAPHS f'OR,REnORf NO. 
'14

lL. Type species Lcptotet ca,ssius, male, Argentina, Salb, IV-V 1921 (BMNII).
IJg/.. L. cassins, female, Arge,ntina, Salta, IV-V 1921 (BMNII).
lR. I*ptotes andiala, male, Ecuador, Cayambe Mts., alt. 10,(X)0', VI.1897 (BI{IVII).
2L. L. andiola, male, Ecuador, Cayambe Mts., alt. 10,000', VI.1897 (BIVII{II).
2IM. Leptotes ullanga, male, Penr, Limbani, Carabaya, alt. 10,000', )C.1901 (BMNII).
2R. L. callanga, female, Peru, Limbani, Carabaya, alt. 9,500', ry.1904 (BMNII).
3L. Ieptotes /ozg, holotlpe (Mus. Hist. Nat., Univ. Caldas, Bogota, Cotombfu).
3iu/.. I*Vtota batlryllos, male, Pent, RIo Tigre, Intuto, 9.V., Dept. Irreto (MUSM).
3R. L. bahyllos, female, Peru, R{o Samiria, Cocha Shinquito, 130 m., 11.YI.91 (MUSM).

[overleaf, belowl

lL. I*?totai trigannwttu, male, chile, Ghoapo, 5 kn. N. of Illapel, t2.xi,1993 (AI1{NID.

lM. r.- trigMw, female, Chile, choapa, 5 km' N' of lllapel, r2'xi'1993 (AIvtr{H)'

lR. Leptotat partharioidcs, male, [Peru], Charles Island, Galapagos Islands' 12.fr'.O2. (BlvO{ID.

2L. L. pan*asiotda, female, [Penr] charles Island, Galapagos Islands, lz.m.az. (BMNII).

2M,R. L. portasiones, s)mq4te male (NRS)' 3L [abels).
3j[ll. I*pntar ussiys, male, Colombia, Cundinamarca, Silvania, 10.VI.1990 (AlvtrYI{).

3R. L. cassius, female, Colombia, Crmdinamarca, Silvania, 10.VI.1990 (AI{NII).
4L,M. Lcptotes lornasi, holotlpe (MUSM).
4R,5L J- lanasi, dlotYPe (MUSM).
5/0d.. I*Vtota dclalandc, holotlpe (BMNI{).
5R. L. dclanande, dlotYPe (BMNID.
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Madcleinca

M. moza a D/V

,.;l'":i';i,'r,t;;:;iii,,rl i,;i I ., tj,,I

M. moza I D/V

M. koa a D/!
r, ' ' '

typ* species

M. nodo I D/V

M. pacis a D/V M. tintarrorut a D/V



PHOTOPLATE I, continued UWSP Museum Rcprlr;'. Neotrcpicol 'Bhrc' hmedtics

M. pelorias 9 D/V

L. cassiw

rnashcnka o D/V \to ltylosl

PHOTOPLATE II

Madeleinea, continued

M. ludicra d D/V

M. pelorias d D/V

I-cptotes

I

M. cobaltann I D/V

L. andicoln a D/VL. cassitts cr D/V tYPe sPecies

L. callanga

L. bathylkts d D/V L" bat@llos ? DIV
L. krug c DIY



UWSP Museum Repmz Neotrcpicol 'Blue' hfiedilies PHOTOPLATE II, continued

I^cptotes, continued

L. trigemmatus I D/VL. trigemmatus a D/V L. panlrusioid.es o D/V

L. panlusioidcs I D/V type L. parrhasioides a D

L. cassirts o D/V

L. parrhasioides a V

L- cassitts I D/Vtype labels

L. luusi cr D

L. d^elalandc cr D/V L. delalandc I D/VL. lunasi I V
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Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.

Fig. L0.

CAPTIONS TOR TEO|IOH,ATE III

BIOTOPES OX' VARIOUS I{EOIT,OPTCAL FOLYOMMATIM
INCLIIDED IN nEPOftIS 4,45, $,8,51 & 52.

See cross-refer€Nlces ('CR") in each entry for referral to the color Photoplates,

particularly those placed after page 7 r Rqort No. 52.

Lqd6 trigmus. Near Santiago Chile, 700 m., at I:s Condes, U.4.L995. A large Phmbago
capensis bush (next to the figure); hero wene found perching adults and various larval stages ofZ.
trigennnatus. CR: color, PHOTOPLATE VItr.

Psfulrciabatynini. The type locslity in sand dunes south of Pichicuy, Chile (inbackground) md
large cushion-like Chorizanthe vaginata which are the foodplants, 6.11.1993. CR: color, PHOTO-

PI..ATE X.

Pser.dolilcia ollitu. The biotopo at Rio la Laguna, Elqui, Chile, 2650 m., 3.12,1994. CR: color,
PHOTOPLATE IX.

Psdolrcia lyr"terlsa and P. dtilerltsis. Their coastal biotope, 2 km. south of Constituci6n, Chile.
Shnrbs at bottom arc Chorizanthc vagbwta, the foodplant of P. $rnessa. On the small sand dunes

along the coast grow Ambrosia dumissonis and its parasile Cuscuta raaemosa., the foodplant of P.

ch.itensis, At this locality the author observed oviposition of P. chilensis for the first tire (on

2.2.1995, t_he da3e of thisphotograph). CR:z tyrnessa, color, PHOTOPLATES V[, X; dtilcnsis,
color, PHOTOPLATE )fltr.

Ps&lucia lyrrrmsa. The biotope of P. tyrncssa at San Jos6 de M"ipo, 900 m., Santiago

Mehopoligan Region, Cllile, 22.1O.1994. Here, in sandy soils, grows the hairy foodplant species

Montiopsis upitata. CR: color, PHOTOPI-ATE X.

Pscndolucia avtslrai. 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 BClint, Report 51 and Benymaini, Report 52). CR: color, PHOTO-

PI.ATES VII, XII.

Pseudol.ucia oligocytw. The type locality at Tbmbre, Chile, 3600 m.' near Talabre with the

smoking Volcan lrscar in the background,28,l.l994. CR: color, PHOTOPLATE )fl.

Pselrcia nnnwia. The bioto'pe at Cerro La Virgen, Cftlile, 2j}D0.3000 m-; here the foodplant

was documented as,Mesmia aff. onJura on 28.11.1993. CR: color' PHOTOPI-ATE )il.

Psdotudaornorwio. ThebiotopeatBatuco, Chile, 180G220O m. '4dasmiaatr. 
crlrfrxagrowing

along this was the sourae of material for rearing experiments Sept. 1993 and Sept.-Oct. 1995. CR:

color, PHOTOPLATE XI.

Pseudotucia scinilb. The landscape between Hurtado and Ovalle, Coquinbo Region, Chile, in
particularly rainy season. The species was collected on 18.7.1993 at 1300 m. The proshale dark

colored plants at the front of the cacti are Aristolodtid drilcrrsis, the foodplant of Bauw ardidsnas
@apilionidae).



UWSP Mrseum nqrrr3 Nmapial'fu' Wtia PHOTOPLATE III

Pseudolucia benyamini Pseudolucia collina

P, Iyrnessa / P, chilensis

Pseudolucia oligocYanea

Pseudolucia

Pseudolucia / Pseadolucia clarea Pseudolucia scirttillaa&nnamana
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ABSTRACT
Membem of tre gpnus l*ptotes 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 welldocumented
Caribbean fauna. EigM qpecies are documented from
continental South Arcrica, including three which are
described as new. The entire Neotropical fauna includes
thirteen welldefined ryecies at present. Estimates as

recently as 1993 of ordy eight species took into account
only species more well-known in common us,age. Previ-
ous concepts of species groups in l*Vtotes, based on
fewer species, ate inardequate for the fauna as a whole.
The present paper e,lahates the morphological groupings
among the South Ameri,can species; overall, & revised set
of species groups for the e,ntire fauna is used, based on
the superficial charasters most often employed by curators
and fieldworkers. Thc latter is as follows (South Ameri-
can representatives asfierisked) based on superficial char-
:acters: the 'andiulaGrcup" i L. andicola (Go&ruln and
Salvin)*, I. callanga (Dyar)*, L. bathyll,os Tessman*, L.
bug n.sp.*; the 'wdwGroup": L. marina (Reakirt),
L. perkinsae Kaye 1931, L. idealw Johnson and Matusik,
L. trigemmatzs (tsutler)*, L. parrhasioides (Wallengren);
the 'c4.r,sius-Group": L cassitn (Cramef)*, L. hedgesi
Schwartz and Johnsm, L lamasi Bdlint and Johnson*, r.
,sF., L. delalarde Bdlint and Johnson*, [.sp. The genus
Leptotes is of great biogeographic interest because some
its members (as well as others historically discussed as
possible membero) a*e ftom outside the New World, in-
cluding distributions in Africa and Atlantic and Pacific
ocean basins. Aszuming 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 inftuenced the present distribution of
Leptotes. Consequently, it is important to proceed from
regional elaborations of the genus flike the present paper)
to generic cladistic study including the worldwide ele-
ments. Absent such stndy, the monophyly of Leptotes, or
existence of any trans-continental zubunits, cannot be
recogni ?EA. Without knorvledge 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 rn Leptotes. However, it is still likely that
additional Leptotes species will be discovered in the An-
dean region.

INTRODUCTION
The genus l*ptotes Scudder (1876), as constnred by

common us,age and reviewed here, is pantropical in distribu-
tion and placed in Eliot's (1973) I*ptotes-section. This
section sontains four genera which Eliot (1973: 446), and
others, considered closely related. Of these, a close rela-
tionship betrveen genera Syntarucus, LeVtotes and Cjclyrius
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 l99l: Table
ll). As a result, several recent authors have considered the
OldWorld genera Syntarucu.s Butler, 1901 and Clclyrirzs But-
ler, 1897 as synonyms of l*ptotes (Fiedler 1991: 187). In
his introduction to the genus l-eptotes, Larsen (1991: 230-
233) practically synonymized S\ntarucus 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 1967:22| under Syntarucas).

The diversity of the genus in the Neotropics was
never thoroughly investigated, in spite of the fact that Draudt
(L921: 82A-821) listed the occurrence of seven "species" on
the American continents. Brown (1993: Table 2) estimated
the number of the Neotropical Leptotes 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: (l)
the cassins€roup, in which he included only the widely dis-
tributed species cassias Cramer U7751 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 parrhosioides 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 recognizfA divergent taxa, including
high Andean callanga Dyar (1913) and webbianus Brull6
(1850) of the Canary Islands. Surprisingly, Clench over-
looked the taxa andicola Godmnn and Salvin, tigerutuuus
Butler and ocluenheimerii 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- Z. id"ealw Johnson and Matusik (1988) (Hispaniola)
and I. 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 Hedgos, in litt. to Johnson 1994). As a result,
the Neotropical diversity of Leptores is comparable to that of
Africa. As with many other groups of Neotropical polyom-
matines, previous charactenzations 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



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' (serwu Scott 1986) or 'Zebra Blues' (sersu Larsen
1991). The present study will show that few of the pre-
viously published generalizations about l*ptotes in the
New World stand up under modern scrutiny. This results
because more Neotropical species of Leptotes are now
known and studies have be€n made of the morphology of
both sexes. Within this larger view of Neotropical
Leptotes, wo hope future Neotropical mtrseum and field
workers can now pay more attention to this interesting
group of polyommatine butterflies.

MATERIALS AND METHODS
hlleaions. The senior author recurated the

Neotropical Leptotes collection of The Natural History
Museum, London (BMNI| in September 1993. Unfortu-
nately, extensive distributional data compiled there by him
and his wife were lost in subsequent transit betryeen Bri-
tain and Hungary. As a result, the present study cannot
include a complete list of the BMNH's rich holdings in
Neotropical Leptote.s as was possible for the genus Made-
leinea in the a companion study (Bdlint and Johnson in
press). BMNH distributional data for l*Vtotes is instead
summarizeA 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 Pefra material borrowed from the Field Museum of
Natural History GMNH) and material provided by Julirfln

Salazar E. and Jesus Yelez of the Museo de Historia
Natural de la Universidad del Catdas, Manizales (Co-
lombia).

Study &onp. 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 Iftoenlein 1993:
39) since (i) the junior author has previously provided
rather complete data concerning certain Antillean l*ptotes
for this latter study and (ii) Smith et al. have already
analyzrA most museum label data for l*ptotes in southern
parts of North America (L. marina and Z. cassias), rele-
vant areas of Central America (L. marina and L. cassins)

and the V/est Indies (L. cassius, L. marina complex , L.
idealus, L. perkiruae andL. 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. Conseque,ntly, the prese,lrt study of
Leptotes in limited to (i) continental South America and (ii)
the unique offshore population of the Galapagos Islands (a

species interestingty related to a widely distributed austral
taxon on the mainlssd). We include the Caribbean l-eptotes
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.

Mahds. Most Neotropical Leptotes can be readily
identified by \nV pattern, a fact we acknowledge here by
summarizng 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 L991 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 fL. trigemmatus males: gen. prep. nos. Zs. Bdlint
45L455, females: 466467 (HNHM); ^L. cassiw males: gen.
prep. nos. Zs. Bdlint, 456-{$O, females: 468469 (HNHM);
L. pulchq (Murray 1874) males: gen. prep. nos. /s. lflint,
461-,{$5, females: 47O47I (H}.IHM)]. 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 figrre
taxonomic features which have proved most informative. For-
tunately, consistent with publications heretofore noted con-
cerning Caribbean region Leptotes, ttre most diagnostically
useful position for the genital structures appears to be the
ventral view. We thus illustrated all stnrctures in the ventral
view at 350x magnitude. We deemphasizp the penis (all Lcp-
totes show the same generally bifurcate structure) and falces
which, contradicting the situation in the Old World taxa (cf.
Stempffer L967), are generally uniform. All dissected rm-
terial is preserved in glycerin vials on the pins of individual
specimens which bear the number sequence used by the sso-
ior author at the HNHM.

Fonnd. 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 groupiogs rn Leptotes (e.9. Clench
1963). However, zuperficial similarity in the ventral wing
pattern of Lcptotes species appears to be adaptive (e.9. 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 msinly on structu-
ral characters. Thess ne\ry groupings are also necessary

because previous studies of the gelrus did not include its
entire diversity.

After introductory comparison of wing pattern
and morphological groupings within the genus, wo rehrrn
for synoptic purposes to taxon entries based on the tradi-
tional wing-resemblance groupings, but including the vari-
ous taxa new to the grroup. We do this assuming that the
presentation of morphologically-based groups is less use-
ful to most workers for initial diaguosis 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 generalizrd from aggregate label data, each

taxon illustrated by photographs of adults, and the select-
ed genital stnrctures presented in eqtrally scaled line draw-
ingr. We use the terminology and abbreviations of our
previous works (cf. Bilint and Johnson 1993, 1994a and
1994b); color codes are from Maerz and Paul (1950).

CHARACTERTZATION OF NEOTROPICAL
LEMOTES

LEPTOTES Scudder 1876.
DIAGNOSIS. Wings. IVIaIe. DFW,DIIW

ground blue with markings showing through, margin
with black border and DIIW marginal spots. VFW,VIIW
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
pattenrs fandicola-GroupJ, lineal or "zebroid" patterns

fmarina4roup and some other taxal or sometimes with
white more dominant and marbled elements reduced fL.
cassiarJ). Distal of marbled pattern on FW, postmedian
spots of cells CuAl-CuA2 connect with discoidal, often
coelescent, VHW marginal spots enclosing iridescent

['metallic"J scales; on [fW, 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 zub-
margin.

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

with anterior mone ovate, posterior terminating in a variously-
produced spatulatre lobe marked by an angled inwardlydirect-
ed margin producing various dentations or prominent prongs,
depending on the species; aedeagus with massive and large
subzonal element, suprazonal ending in trvo long, strongly
sclerotized and slightly arched cornuti; vesica with single
small hooklike cornutus. Female. Terminal tergite heavily
sclerotizd and with strong apophysos, papillae anales com-
monplace polyommatine with long apophyses. Genitalia with
terminal fibula produced and adjacent henia slightly sclero-
tizpA toward anterior, depending on the species.

ORIGINAL GENERIC DESCRIPTION. 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
Cjclyrins Butler 1897 and Slntarucus Butler 1901).

TYPE SPECIES. Lycaena theonw Lucas (1857) by
original designation. This taxon is currently considered a

subspecies of Leptotes cassius Cramer U7751 in the Greater
Antilles, Bahamas, Cayman Islands and Florida (Alayo and
Herndndez 1981: 'lL, Schwartz and Johnson 1992: 149).

DISTRIBIITION. Sptial: 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 zurvive for years or decades (Gall and Ar-
dale 1993). Tatryml: varying across taxa with disparate
ranges but generally including all months of the year.

BIOLOGY. The biology of L. cassius and L. mari-
rut are sufficiently known (Fiedler 1997 z 2OS and references
therein). The caterpillars feed on inflor€soences, seed cap-
zules and young buds, mainly of various Fabaceae and Plum-
baginaceae (cf. Doumey and Allyn 1979, Ballmer and Pratt
1988: 53; for further comparison see Fiedler 1991: 187).
The taxa ate multibrooded with Z. cansizs and L. marina
recorded as migrators (Scott 1986, Gall and Ardale 1993).
In South America, L. trigemrnatu.s wasi thoroughly studied by
Klein and Campos (1978).

TIIE PROBLEM OT SPECIES GROTTPS
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 l*ptotes 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 PseudoluciaNabokov (Bdlint and lohn-
son 1993a & in press; BClinl L993a,b). Like Pseudo-
lucia, Leptotes shows a strongly monophyletic structural
ground plan. However, struchrral autapomorphies in di-
verse taxa, coupled with what appears to be a convergent

[e.g. adaptive] ventral hindrving pattern (see Discussion),
belie a simple method for suMividing the group. Because

of this, the traditional intrageneric groupings of l*Vtotes
also do not apply well to the Old World taxa. Consider,
as an example, the historical 'callanga€roup" of Clenrch
(1963). Two taxa were included, L. callanga of the New
World and Z. webbianus of the Old World. It is tnre 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€roup" recognizfd by Clench; L. brg shows I mo-
saic of external characters reminiscent of bothz. 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 recognltion in the field or lab. Con-
sidering the continental South Americ,an species of I*p-
totes, composition and distribution of three traditional
wing pattem groupings can be summarizrd as follows (us-
ing the early names denoted by Clench 1963).

Clench's (1963) Species Groups and Their Neotropical
Memb€rs, Then and Now-

callanga-Group: VW pattern with expnnsiys
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-
Innga, common usage recognizeA L. atdicola as I rnem-
ber. The group is more diverse, however, with additional
divergent elements only recently discovered: L. Ivug,
described herein, showing a mosaic of characters betrveen
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 " reviewer), morphologically belongrng here but with
general pattern characters also allowing it to be placed in
the cassiu,s€roup (see below).

msina-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. panhasioidcs)
and anstral South America (L. trigenunatns). Five species,

two of relatively recent description, currently show this gen-

eral wing pattern (L. marina, L. perkinscrc, L. idcalus, L. tri-
gemrnatns and L. panhasioides). One often strays into North
America (L. marirn, cf. Ferris and Brown 1981,, map 162).
Additionalundescribed entities nay exist in Central America.

assfus-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 @nfus-
ed with Z. cassias; these depart from the above pattern by
showing more "zebroid' or 'leopard-like' pattern elements.
They also show genitalia of diverse affrnity in the genus (see

L. lamasi and L. delala nde, below). In addition, previously
overlooked Z. buhyllos aptly fits here by general zuperficial
appearance. A closer look, however (including morphologi-
cal saamination), shows this specias has diverged from the
callanga€roup.

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 organiznthe species of contine,ntal South
Amerisan l*Vtotes by the structural characters reviewed in
the present study. We add the common species L. utdicola,
overlooked by Clench, but for historical consistency retain
Clench's'callangaGroup' notation. As noted above, study
of structural characlers readily separates members of the
historical'callanga€roup" into those morphologically like
L. callanga and another group including Z. ardicola. Since
two newly added species, L. lsug described as new, and I.
bathyllos new combination, reflect this discovery we turn to
L. ardicola as a titular group name in our listings hereafter.

Morphological Groupirrgs-
[separating calhnga and ardiolalineages for first time]

callantga-Group

Valvae of male genitalia with a"al process; anterior margin
of female genitalia with fibula heavily sclerotizd.

I*ptotes callangc (Dyar)
I*ptotes lamas| new species

I*ptotes bathyllos Tessurann

I*ptotes lrug, new species
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andiob-Group

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

Leptotes andicola (Godman and Salvin)
Lqtotes trigemmatlrs (Butler)
I*Vt ot es p arrhas ioides (Wallen$m)
Lqtotes delalnnde new species

cassizs-Group

Valvae sf male genitalia with strongly incurved anal edge
lacking any visible process; female genitalia with fibula
not sclerotizeA at anterior.

Leptotes cassius (Cramer)

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

Since the purpose of the present paper is to
facilitate zuperficial recognition of the knourn Neotropical
species of l*ptotes (including two ne\il species and ano-
ther long-neglected one hitherto confused withz. cassius)
we r@rganize the traditional 'wing-resemblance groups"
to include all the culrently known taxa. This appears be-
low as a modenrizpd "Synoptic List" of Neotropical l"ep-
totes organized by Species Groups and should allow the
quickest route to superficial recogrution, 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
acconnt (that the relationship of taxa in the 'andicoln-
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 surueys. These workers are not authors of
taxonomic corlmentary herein but should be recognrzed
as authors of appropriate taxa. Without zuch cooperation,
efforts to fully elaborate Leptotes would not have been
possible.

atldio,bGroup
l. I*Vtotes andicola (Godman and Salvin 1891)
2. Lcptotes callanga (Dyar 1913)
3. Leptotes lvug B61int, Johnson, Salazar and Yelez

r995

,nsina-Group
1. fleptotes marina (Reakirt 1868)l
2. [I*Vtotes perHrrsae IGye 193U
3. fl*Vtotes idcalns Johnson and Matusik 1988J
4. Leptotes trigemmuus (Butler 1881)
5. I*ptotes panhasioides (Wallengren 1860)

assius-Group
l. I*ptotes ccnsirs (Cramer, Il775l)
2. [I^eptotes hedgesi Schwartz and Johnson,

ree2l
3. I*ptotes larnasi Bdlint and Johnson 1995

4. Leptotes delalarde B6lint and Johnson 1995
5. I*ptotes bathyllos Tess'narrn 1928

DIAGNOSTICS OF SOIITH AMERICAT.I
LEPTOTES

andiola Species Group
Male DW ground either lighter or deeper blue than

congeners and with distinctive purplish tint; female brown
with bluish basal overca^st. rnil ground in both sexes with
dark elements more 'spotted' or 'orbed' than in more 're-
broid' or 'marbled' congeners and always with the VI{w
postmedian band pronounced and broadly white. Male and
female genitalia typical of genus "Characteization" above,
varying wit the species but lacking any particular coherence
as a Group.

LcVtotes andiob (Godman and Salvin 1891)
NEW COMBINATION
Photoplate II; Figs. 7,17.
Lycaena andicola Godman and Salvin, Suppl. Append. Trav.

Among Great Andes: lM.
Lycaena andicola: Bridges 1988, I.22,n 60.

Lectotype Designation. We select a BMNH male,
in the general collectior, labelled "Godman-Salvin Coll.
1911.-93, B.C.A. Irp. Rhop. Lycaena andicola, G. & S.,
Cayambe to otavalo" which we have labelled 'Lectotypus
Lycaena andicola, des by Zs. Bdlint and K. Johnson". There
are additional specimens in the BMNH, labelled asi above
except for additional localities "Guallabamba', "Quito',
"Machachi' and 'Cotocachi". According to the original de-
scription these would qualify as syntypes sod, therefore, by
BMNH curatorial method, paralectotypes. P. Ackery (pers.
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coilrm. to BClint) notes the number of extant syntlpes is
uncertain bause these could reside either in the general,

t)?e, or World rffar tr reference collections. The latter,

moved to the Tring Annex during the war and zubsequent-

ty back to [.ondon, is only partially intact (see Johnson

and Smith L993: 34). It must be mentioned that when

the lectotype was designated, a specimen with an addi-

tional label bearing a BMNH historical "94)e' label and

number was not locatable. This may be because,

contrasting the Theclinae, a formally numbered reference

collection for BMNH Polyommatinae was never fully
organizpd and Polyommatine specimens in the reference

collection were probably moved in a random way before

the transport to Tring (P. Ackeryr pefs. colllm. to
Johnson). The situation is the same for the Riodinidae (P.

Ackeryr pofs. conrm. 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 aMomen is

missing).
Type Locality. ECUADOR, "Cayambe to Ota-

valo" (by lectotlpe designation).
DHGNOSIS. Wings. lVlale. DW deep violet

blue (Pl 44G11), \nil markings showing through, margi-
nal area black, DI{W with suffirsed antemarginal spots,

fringes checkered. \r}V 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 zubbasal bar, dis-

coidal and postmedian bar, postmedian bar strongly

divided; marginal area with zubmarginal triangle and

marginal spot row, outer margin greyish brown; VIIW
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; zubmarginal area with a full line of white ar-

rowhead-like markings extending from costal margin to

tornus; marginal area with ux)re tpical polyommatine

markings (marginal spots with caPs); cells lA+2A-CbAl
with small marginal spots amid pale orange ground, each

having a black center with metallic scales. [See Remarks

regarding similar-looking speciesl. FW length: 11.5-

12.5 mm. Female. FW apex more pointed; DW ground

brown with blue basal zuffusioD, \y-\il markings strongly

showing through. \nM similar to male. FW length: 1,1.5-

L2.5 rnm. MaIz Gerrital Morplwbgyt. Fig. 7. Valval
shape oblong with a natrow neck in posterior one-fourth,

anal part concave, apex dentate, tornus with only slightly
larger tooth. Fqrolc futinl Morplwbgt Fig. 17. Fi-
bula elongate (length two times maximal breadth) with
apex relatively rotrnded, anterior sclerotized; tergite with
anterio-ventral apophysis narrow and elongate.

DISTRIBIJTION. Spialz qpecimens currently
knorvn from Colombia, Ecuador and Pent. Tanpralz qleci-
mens shrdied were from Jtme.

REII{ARKS. m$oriul Conttttstt* The more
"slro$ed' \yW pattern of this species may explain Cle'nch's

having overlooked it as a Leptotes. Another reason may b
that the CMNH collection, dthough rich in Lycaenidae, has

a relatively smaller Andean component than other well-knorpn
collections (Johnson lgy}). I*Vtotes ardicola is well-
represented in BMNH and AIVINH 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. ardicolc among paramo

samples of Lycaenidae. Substantial series have been sssorr-

bled by the authors from Michael Adams' Ecuadorian work
(BM}.IH, Johnson and Adans 1993), surveys in L992-1993 of
the Pululahua Geobotanical Preserve (Napo, Ecuador, AI\d-

N[{) by Gregory Ikreofelas and Carol W. Witham, and col-
lecting by Alan Cassidy in the Manchu Piccu region of Peru

(BMNH).
Simib-boking Srycles. There is some variation in

the degree of ventral 'marbling" (versus discrete spots and/or

congealed ventral bands) inL. ardicola. If the.se 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 vetl-
tral pattern) should be investigated by dissection (contrast

FigUres herein of L. callanga, L. batlryllos and L. laug
against L. andicola). The problem is brought home by the

recent documentation of L. lsug (Photoplate ID I species

added to this paper at proof. The population which is now f,.
Ivug 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 Gderas

to investigate its endemism (see under L. bu) 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 sclerotizen process

along the anal margin of the vdvae which t)"ify only the

callangc lineage (see Molphological Grouphgt, P. 4). This
species, and I,. lnnasi described subsequently, illustrate the

problem with over reliance on wing charactels. Yet, L. lmtg
would not be readily confused with L. ardicola; the latter
was well known to Colombian lepidopterists who also knew

of L. lsug. Leptotes laug stands out enough to elicit further
interest and investigation and it is hoped that any additional

surprises in high Andean l*ptotes will be marked enough by
some 'red flag" to invite morphological study. There has

been little historical confirsion of L. calbnga with.L. ardi-
colai however, as noted zubsequently under the former spe-

cies, some itr populations also diverge to extremes in apsects
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of wing patlern and dissection is required to aszure the
horcgreity of the structural charactsrs.

I^clttota ulbtga (Dyar 19ili)
Photoplate II; Figs. 2,3,5,16.

Lycacna callangaDyag Proc. IJ.S. Nat. Mus. 45: 638.
Lqtates calhnga: Bridges 1988, I.67,II.5'1 .

Type. Lectotype, deposited USNM, designated
here by G. Iffasr. Male specimen with slightly broken
left FW and right IfW, othenvise in excellent conditior,
labelled as "Lectot)?e, male, Lycaena callanga, Dyar,
L913, by G. Lamas '90' [red-bordered, rod printed 'L€c-
togpe' and "by", remaining texts written with black ;nkJi

'published L995, in Bdlint and Johnson 1995, IJWSP Re-
ports No. 44'i atd, 'San Miguel 6000 fi!., 24. July,
1911, Yale Penrv Exp" [printed, date filled in with black
inkl; "100" [written with black ink]i ad, "Cyclirius,
callanga, Stgr, possibly a urs t?l name' [written with
black inkl.

Type Locality. PERU, San Miguel (by lectotlpe
designation, see above); also syntypically recorded as

Urubamba (Bridges 1988, I.67).
DHGNOSIS. Wings. FW apex conspicuously

convex, rp€X sharply pointed. Male. DW gleaming aster
blue (Pl UF7), margin with very narow black border,
DI{W with zufftrsed antemarginal spots and eugenie (Pl
4y'.Es) postmedian band showing through from \nM, dirty
brown on FW, white on [fW. \ il pattern elaborately
marbled as described below- VF'W ground reddish titian
brown (Pl 13J12), basal part with greyish shade, markings
complex bordered by very thin whitish color: zubbasal bar
and discoidal pattern commonplace, postmedian row of
spots very close to marginal area; marginal area with
white submarginal zl.gza;gged line, antemarginal regron
with spots creating an other greyish brown colored
ogz gged pattern and with wide greyish brown border,
outer margin with brownish line; VHW ground ash brown
with bronm subbasal, discoidal and postmedian spots,
submargin with a conqpicuous white band, marginal area
with very suffused almost inconspicuous spots, few
gleaming scales present in cells CulA +2A and C\,rA2,
outer margin with brownish line. FW length: 13.5-14.5
rnm. Female. F\M with more rounded apex. DW ground
brown with blue basal suffusion extending into postmedian
arex,, VW markings strongly showing through. \ V sir"i-
lar to male. FW length: 11.5-13.5 rnm. 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 sclerotizpd process, costal part relatively
straight in posterior two-thirds, apex slightly dentated,
tornal tooth only very slightly larger. Femalc Genital
Morplwbgy. Figs. 3,16. Fibula extremely elongate

(length three times maximal breadth) with apex pointed,
anterior heavily sclerotizeA; tergite with anterio-ve,lrtral
apophysis pointed and of moderate length.

DISTRIBUTION. Sparialz S. Ecuador (perhaps
questionable, see Remarks), Peru, l.I\il Bolivia. Tanryralz
data suggest multibrooded occuffence from October to April.

REIUARKS. This lycaenid is one of the most
beautiful high Andean polyommatines, although cturently
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 hss not appeared in recent
Ecuadorian samples we have been able to study.

Lcptotes bag Bdlint, Johnson, Salazar and Yelez,z
h[EW SPECIES
Photoplate II, Fig. 22.

DHGNOSIS. Wings. DW iridescent violet blue
with hue obviously brighter than the 'deep violet blue' of Z.
andicola, making antemarginal spots not well visible; not
brilliant gleaming blue as in Z. callanga; however, compared
to L. andicola, DHW betraying a rather full band of white
showing through from the VW. \nM with both HW and FW
postmedial areas showing widened elements of a white band-
on [fW all postmedial cells broadly white (2. ardicot4 with
chevrons), on FW cells from CuA2 to Ml and MZ broadly
white (L. andicola with white outlines of greyish brown
chevron-shaped patches or orbs).

Morplwlogl Male genital valvae with distinctive
dentate process along i'rner anal margin in the terminal
third (as seen in L. callanga and L. bathyllos but not l.
dicola) (see Remarks).

one-
an-

DESCRIPTION. Wingl Male. DW grotrnd lus-
trous violet blue, \ M markings showing through, particularly
white band of V[IW; 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 Ml with coalesced
white markings forming a bandlike habitus, basad of which
are four wide ellipses of white surounding bronm ground

1) As noted on the title page, tbe lectotl'pc dcigpstd here is cmtribu-
tod by an edditionsl collaborator, Dr. ffio Lamas, Musoo de Hir
toria Nstursl, Univcrsi&d Nrsioml Mayor & San Marcoe, Linr Pmr.

2) Since this spccies bas bm describod with two additionsl collabon-
torr, wc depart from normsl format in this volume end sdd the nemes of
authors directly. Thesc include herp Jnlifn Selazar E. ead Jesus Velea
Musoo de Historis Nanral, Univorsidad ds Caldas, Menizsles, Colonbi&
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across the postdiscal area, two elongate ellipses of white
zurrounding brown ground across the medial area and a
large ellipse of white zurrounding bronm ground acrross

the postbasal area; HW with postmedial area dominated
by a white barid formed of arrow-head shaped white pat-
ches, distally with zubmarginal arc of black spots sllr-
rounded by narrow white margins, basally with complex
marbling of white edging zurrounding orbs and ellipses of
brown ground from the medial area to the wing base.
FW length: tz.O rnrn. (holotpe) . Farub. Unknourn.
Mab fuinl Morplnbgt. Fig. 22. Valval shape more
t)pical of that seen inL. callanga and L. bulryllos than 

^L.
ardicola (wRemarks), showing a distinctive dentate ptro-
cess along the inner nnal margin in the terminal one-third
located anterior of a deep concavity just below the dentate
apex; the latter is tapered to a prominent, inwardly direct-
ed, tornal tooth.

TYPES. Holotype male, labelled "Colombia,
Narifio, Volcan Galeras, 3500 m., 7 August 1994, leg. J.
Salaznr. Pudyryrcs. Three males, same data. All depo-
sited Museo de Historia Nahrral, Universidad del Cddas,
Manizales, Colombia. It is anticipated that additional
specimens will be secured on future expeditions and
voucher material distributed to the AIUNH, BMNH and
HNHM (see Remarks).

DISIRIBIITION. Spial: currently known
only from the remote type locality (see below). Tsrr-
poral: known here from the 7 August t)e series; how-
ever, other lepidopterists have collected this species and
additional data may be forthcoming.

REMARI(S. The population named above as I.
bug was known among Colombian lepidopterists as diver-
gent from ^L. andicola, more similar in some ways to L.
callanga, md of uncertain status. To evaluate this entity
the third and fourth authors of the description, Julian
Salazar E. and Jezus Velez (Museo de Historia Natural,
Universidad del Caldas, Mani-Rles, Colombia) travelled
to the remote area of Volc,an Galeras. Collection and
subsequent dissection of individuals from that expedition
showed males to possess the sclerotized process along the
anal margin which tlpifies only the calhnga lineage (see
Morphological Groupings, p. 4). Thus, ^L. Ivug (along
with Z. bathyllos and L. lamasi treated zubsequently) il-
lustrate the complexity of the callanga lineage and the
probability that other species level taxa from this lineage
occur in isolates yet uncollected by Andean workers.

This species was added to this paper at proof
sod, since the South American authors did not have ac-
cess to the color codes used by the primary authors, the
former's English text was adapted without use of this re-
ference"

ETYMOLOGY. Prolrcsed for this species by
Dieter E. Zimmer, who summarizes it as a patronym for

the 'unfortunste professor' Knrg in Vladimir Nabokov's nov-
el Bend Sinister. The 'i', ofte,n typifying a patronym, is
omitted to reflect the fact that 'lrug' dso means 'circle' in
Russian. Nabokov was fond of circular stnrcttues Brrd, in
B€nd Sinister, probably intended a double meaning (German,
Jug!'lRussian, "circle') since the novel concenred a Ger-
man/Soviet style dictatorship. The name is extremely apt for
a species of l*ptotes because, as noted in the Diagnosis and
Description, ventral maculation in this genus includes circles
or ellipses of white which enclose palches of brown ground
color.

Lqtotw }rrrlryllo.r Tessnan 192E
I*vtotes buhyllos Tessman 1928: 126; Bridges 1988: I. 49.

Photoplate tr, Fig. 23.
T5rpe. [Following here the format used above (L.

callanga) when a lectotype is designated by an additional
collaboratorl. Lectotype, deposi td Tmlogishes Museum de
Humboldt Universitit an Berlin (ZMHU), designated here by
G. Lamas, labelled "I*ptot€s bathyllos Tessm. " (red border-
ed, written with pencil) , 'lnJ' (written with pencil); "T5rpe'
(red, print€d); "syn-, t)?e' (rounded with blue border,
printd); 'O. Peru, Rio Pachitea, G. Tessman S.' (green,
printed).

Type Locality. PERU, Dept. Loreto, Rio Pachitea.
DIAGNOSIS. wings. sexes sitnilsr. FTv with

very wide and rounded outer margin, \AM markings shining
through. Dw anal area white; @sta, median and submedian
anea aster blue (PIMF7) with wide black marginal border
(brown in old specimens); tIW ground white with large black
marginal spots in each cell. DW ground white with cas.rir{.r-
like pattern but \ v zubmedian and marginal markings more
developed. F\il length: 10.0 - 13.0 mm. Male Genital Mor-
plwlosy. Fig. 23,1eft. valval shape resembling .L. larnasi
but narrower, oblong, illd terminating in a spatulate lobe;
costal margin with serrations of more or less equal size.
Inner margin slightly concave with a second, inwardlydirect-
ed, qpike occurring in the terminal one-fifth along the anal
margin. Femalc Crenital Morplnbgy. Fig. 23, cenler and
right. Resembling other rembers of L. callanga lineage,
shape of fibula dso ext,ended but longer (length three and a
half times maximal breadth) with apex pointed, anterior hea-
vily sclerotizd; tergite with anterio-ventral apophysis short
and with its apex rounded.

DISTRIBIITION. Srytul: known only from the
eastern Peruvian Departments of Loreto and Pasco in lowland
tropical forests between the elevations of 130 - 300 m.
Tanporal. Museo de Historia Natural, Universidad Nacional
Mayor de San Marcos (Lima, Peru) (MUSM) specimens are
datd March, June, Augrrst and September.

REI\'IARKS. This species most likely also occurs
in Amazonian Colombia and Ecuador but, aside from the
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t)?e, is currently (among museuuxi visited by us) re-
presented only in the MUSM collection. The genital ulor-
phology zuggests that the Andean rryresentatives of the
genns (Z. callangd, L. bug, L. lanasi) may have arisen
from the lowland cassius lineage. of the abov e taxa, L.
bathyllos appears as the most obvious evidence of zuch a
divergence of the group from lowland ance$r5r.

WinS Character Versus Morphological place-
ment. As with z. bug, this species has been added to
the present paper at proof. To conserve regarding neces-
sary expenses for these lengthy additions, wo have chosen
to insert these two species in sequence, although we have
noted in our list of Species Groups (page 5) that, based
on the wing pattern, L. bathyllos (like Z. lanasL already
known to us at the time of our originql manuscript) would
reside in the cassitn[ike]€roup. Hereafter, we return to
the original sequence of the paper, which includes the
placement of L. larnasi (discussed in numerous Remarks
above) in this latter Species Group.

msina Species Group
Male Dw ground dark violet blue; female

brown. Vw ground with grey to more blackish marbled
elements far more lineal and 'zebroid' than in the other
Groups. Male and female genital.ia bpical of genus
"Charactenzation" above, varying with the species but
lacking any particular coherence as a Group.

I*Vtota trigmus (Butler 1381.)
Photoplate II; Figs. l,l0,2l.

I^ampides trigemmata,s Butler 1881, Trans. Ent. Soc.

Lqtotes trigemmatw: Bridges 1988, I.353 ,U,.57.
Leptotes trigemmatus boreafis ureta 1949 (see

Remarks).
Lectotype Designation. - I-ectotype male, para-

lectotype, female, designated here, both labelled data:
"copiapo, chili, 82-17' and respectively 'I-ectotypus
I-ampides trigemmatus, des by 7.s. Bdlint and K. John-
son' and "Paralectotypus...", both deposited BMNH

Type Locality. CHILE, Copiap6.
DrAGNosrs. wings. Fw apex slightly con-

vex. Male. Dw gleaming hyacinth blue (pl 44F lz), urar-
gin with very narrow black border, DI{w with suffused
antemarginal spots, pattern slightty showing through from
vw both on FW and lrw; vw ground warm broumish
grey, markings greatly marbled white over grayish and
bordered by pronounced whitish color as described be-
low- Fw with basal triangle, zubbasal bar and discoidal
pattern commonplace wide and somewhat darker, submar-
ginal area commonplace polyommatine; HW with basal,

zubbasal discoidal, postmedian row of spots, zubmarginal
area commonplace polyommatine with conspicuous row of
white arrow-head markings, urarginal area with three gleam-
ing spots in orange and black ground in cells ollA +z-Aand
cbAl, some gleaming scales also in cell M3, outer margin
with brownish line both on FW and l:fw. Fw length: 10.0-
13.0 rnm. Female. Dw ground brown with very few blue
basal scales, \ M markings strongly showing through. v\M
similar to male. FW length: 10.0-14.0 r1m. Mab fuinl
Morplnbgl Figs. 1,10. valval shape oblong, sosl and cos-
t l edges convex, apex with three or four very large teeth.
Fqnale Ctuiul Morphobgt. Fig. 21. Shape of fibula ovi-
form (length two-times maximal breadth) with a greatly pro-
duced and bluntly terminated apex with anterior moderately
sclerotized; tergite with anterio-ventral apophysis blunt and
long.

DTSTRTBIJTTON. spaial: southern peru, chile.
Tanporal. AMNH/FMNH specimens are dated June, Augrrst
(Peru), December, January (Chile).

RElf,rARrG. srbspecics. Leptotes trigemmatus
borealis Ureta (1949) was described from Arica, Chile and
has been considered a valid zubspecies (Bridges 198g: I.56).
According to the samplings of the AMNH Expedition of l99Z
the species is the most widely distributed and frequent ly-
caenid butterfly in central Chile. It is also recorded from
southern Peru (Klein and campos 1978: 9l). Most probably
it is migratory or highly vagrant (as the temporal Lcptotes
qpecies in the old world, e.g. L. pirithoa,s Linnaeus 1767).

Similo Wcics. A superficially somewhat similar
North and Central Americ,an species, L. marina, might be
confused with L. trigemmzttar and, given the note immediate-
ly below, some wanring should be given regarding such pos-
sible misidentifications. If there is any question concenring
possible South America identifications of 'marina' the latter
can be distinguished by the male genital valve which is very
delicately dentate at its apex with an extended shape and
sclerotizqd anal process. Accordingly, L. marina can be
considered a member of the callangahneage which, as noted
in entries concerning the species Group just above, has very
distinctive male genitalia.

L-arsen (1991: 230) mentioned L. trigemmarzs from
the Galapagos Islands. we have not found any specimens
marked as the Galapagos Islands and suspect l-arsen's note
concerned the sister taxon .L. panhasioides (wallengren) re-
viewed immediately below.

LeVtotes pmhasioides (Wallengren I S69)
Photoplate II; Figs. 9,19.

Lycaena panhasioides wallengren 1869, wien. Ent.
Monats. 4i 37.

Leptotes panhasioides: Bridges 1988, r.268, II.57.
Types. As zumtnarizga below in our Remarks,
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MORPTIOLOGY OF LEMWffi

(facing and following pages, Figures 1-21)

Flgures 1-3 (high contrast photographs)-

Ilg. 1. Male genital stflrcture with aedeagus removed, L. tigemmatus, Chile, Huasco (HNHM,
gen. prep. no. 340).

fb. 2. Male geirital structure with aedeague removed, L. callanga, Peru, Huancoya (MHNP,
gen.pr€p. no. 337).

Fig. 3. Female g€nital struchtre of L. callnnga, Peru, Huancoya (MHNP, gen. prep. No. 337).

fbures 414 fline drawings of mele vdve showing ventrolateral shapes with characteristic terminal and

apical dentationsF

Fig.4s. L. lanasi, Peru, Jrmin, Huancabamba (holotype).

Fig. 4b. L. lmnasi, Peru, Junfn, Huancabamba.

Fg.5. L. calbnga, Peru, CarabrYa.

FA. 6. L. webbianu, CanarY Islands.

fig.7. L. andicola, Ecuedor, Cayambd.

Fig. t. L. del4lartdc, Ecuador, Chimbo (holotype).

fig. 9. L. parrhasioides, Galapagos, Charles Island.

Fig. 10. L. trigemmatus, Chile, Hussco.
Fig. 11. L. cassius, Argentina, Sdta.

Fig. 12. L, cassius, Colombia, Sierra Nevada de Santa Marta.

Fig. 13. L. cassius, Floride.
Fig. 14. L. cassius, Florida.

Figures 15-21 (stippled renderings of tergal and genital features of females; fibula in dorsal view placed

at left, terminal tergite and apodemes in lsteral view placed at right)-

Fig. 15. L. lamasi, Peru, Huanuco, Cushi (allotype).

Fig. 16. L. callanga, Peru CarabaYa.

Fig. t7. L. ardicola, funador, Cayamb6.

Fig. 1.8. L. dclalande, Ecuador, Huigra (allotype).

Fig. 19. L. panlnsioides, Galapagos.

Fig. 20. L. cmsius, Argentina, Salta.

Fig. 21. L. trigemmotus, Chile, Huasco.
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Morphological Captions, continued...

Facing page. Figs. 19-21 from caption page l0 plus Figs. 22 and23 addeA at proof.

Fig.22. L. laug. Male genital valva of holotype figured in the format of Figs. 414, with scale
somewhat larger.

Fig. 23. L. bathyllos. l-eft., rnole genital valva, ge,n. prep. No. 565 Bdlint, Penr, Rfo Tigre (MUSM),
figur"d in form and scale of Figs. 4-14. Middle, terminal tergite and apodemes in lateral view
as in Figs. 15-21. Right, fibula and anterior plate in form and scale of Figs. 15-21.

specimens constituting syntypes of this species were most
probably extant in the Naturhistoriska Riksmuseet, Stock-
holm, Sweden (NRS) (G. Lamas in litt. to Brilint). How-
ever, we have come to doubt the applicability of speci-
mens fiom the NRS examined by us and therefore do not
designate a lectotype (see Remarks).

Type Locality. IECUADOR], Galapagos Is-
lands.

DIAGNOSIS. Wings. FW apex slightly con-
vex. Male. DW darker gleaming hyacinth blue (Pl
44ElL), otherwise much like L. trigemmatus but with
large marginal spots in cells CulA +2A to cell M2. FW
length: 8.0 - 10.0 rrrm. Ferrrale. DW ground brown or
blue, VW markings strongly showing through. VW simi-
lar to rnale. FW length: 8.0 - 10.0 mm. MaIc Genital
Morplwlogy. Fig. 9. Valval shape oblong with a round-
ed and strong costal apex, anal edge concave, costal edge
convex, upper part of apex slightly dentate, lower part
with two large teeth. Fernal^e Crenital Morphology. Fig.
L9. Shape of fibula oviform but elongate (length three
times maximal breadth) with apex rounded, anterior weak-
ly sclerotized; tergite with anterio-ventral apophysis ro-
bust and terminally hooked.

DISTRIBIJTION. Spaial: restricted to the Ga-
lapagos Islands. Ta nporal: material examined indicates
January-May occulrence.

REMARKS. Tsornomic Position This species

is the sister of L. marinal L. trigemmatus. The biogeo-

graphic origin of this Galapagos Islands disjunct is unclear
but appears more likely to have arisen from a founder event
than tectonic history. Given the phylogenetic position of Z.
panhasioides this event must have taken place quite early.
We are perhaps fortunate that the Galapagos has elicited so

much attention from biologists. Without the long history of
specimen acquisition from these islands, it is possible that I.
parrhasioides might be unknown.

Status of fyp Specirncns. The taxon was originally
described in 1860 from at least one male and one female syn-
type from the Galapagos Islands, collected in May. Later,
however, Wallengren (1861) redescribed it with additional
specimens which he stated were from 'Puna" (in March) and
"San Jose Island" [Panama] (in April). Dr. G. Iamas was
kind enough to infonn us that this material was most likely in
the Naturhistoriska Riksmuseet in Stockholm, Sweden. We
were able locate, however, only one male specimen (which
i.r, in fact, labelled as a type in the t{RS [Photoplate II, last
three entriesl). It is from the "Puna' locality. We dissected
this specimen because of its apparent differences from other
specimens of L. parrhasioides ffid, as we suspected, it prov-
ed to be an Z. trigemmatus individual (gen. prep. No. 540,
det. Zs. Bdlin$. Thus, we consider this specimen inappro-
priate as a lectotype because it is possible that either (a) it
represents a specimen of L. trigemmatus mislabelled as one
of Wallengren's original series or (b) that perhaps Wallen-
gren's 1861 specimens did not represent the same species as

that described by him in 1860. In the first description, Wal-
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lengren (1360) clearly states the specimens were collected
in the Galapagos Islands. The localities he cited for spe-

cimens in his 1861 description appear odd in this context

and the entire matter requires more thorough review, Pffi-
ticularly if furtner search of the NRS collection locates the

original specimens from 1860. In the meantilno, in light
of documented Galapagos specimens, we consider the ori-
ginal description of L. panhasioidcs unambiguous. Des-

ignation of a lectotype from the single "type' specimen at

the NRS (which is of doubtful authenticity) would, at pre-

sent, only serye to unduly complicate the identity of this

species.

cassitts Species Group
Male DW ground light violet blue with I{W suf-

fusion of white scales; female with strong white basal

overcast on both wings. VW ground best noted as 'white"
in the well known titular species (due to profuse white
marbling across entire wing surface, broken only by vari-
ous darker discrete sPob, slashes or lines indicative of
more typical polyommatine pattern). In new species of
the Group described below the black/brown elements over-

laying the white ground are far more outstanding and

succinct, themselves becoming the prominent 'marble"
pattern over much more limited white ground. In Cuban

L. hedgesi, more prominent black occurs across the post-

discal HW areas, in prominent elements of the medial and

limbal patterns.
Male and female genitalia typical of Leptotes

'Charaetertzation' cited heretofore. Two new species of
the Group described herein differ markedly from Z. c&i-

sius in male and female structural characters. DiagRoses

below are thus amended to include an initial statement

surunannng the most obvious wing and genitalic differ-
ences among these three taxa.

LeVtotes ca,ssius (Cramer IL775l)
Photoplates I,II; Figs. Ll-14,20.

Papilio cassitu Cramer 1775, Uitl. Kapellen 1: 36.
Leptotes c(Nsires: Bridges 1988, I.72, II.57.

Type Material. Not found.
Type LocalitY.'Surinsm'.
DHGNOSIS. Wings. Compared to other re-

cently described species of the Group the \Ail pattern of
L. cassius is more dominated by white, with various oc-

currence of the beige to blackish markings indicative of
more typical polyommatine pattern. Tn. L. lamasi and L.
delalarde described below, these latter dark pattem ele-

ments become dominant, succinctly marbling the more in-
significant white background. The same is true inL. hed-

gesi of Cuba, although in the latter speciss dqminance of

the dark markings is more limited to postdiscal areas of the

VFTW.

Morphology. The terminus of the male valvae in L.
cassias shows a spatulate terminus with rather evenly graded

serrations angled from outer to inner terminal margins; on I,.
lnnasi there is a second, greatly concave incision, below the

spatulate terminus which forms another inwardlydrected
prong in the terminal one-fourth of the valvae; L. del"alarde

lacks the second concave incision but shows, at the inner
angle of the spatulate terminus, greatly elongate inwardly
directly prongs. Males of L. hedgesi have not been describ-

ed. The female of L. cassins shows a relatively diminutive
fibula compared to its three sisters. The fibula in L. Iamasi

and I. hedgesi is extremely robust (but in the latter species

far more pointed); inL. delalande the fibula and henia are of
comparatively equal siza. The anterio-ventral apophyses of
the terminal tergite are short in L. cassitts, L, lamasi and Z.
delalande, greatly elongate in L. hedgesi.

Wings. White ground beneath is profuse, causing

the entire ground to appear mostly white (except for variously

occurring spots or slashes peige to blackishJ indicative of
more typical polyommatine pattem). Malc Genital Morplw
bg1t. Figs. 11-14. Valval shape oblong with a narrow neck

in the terminal one-fourth and an extremely long valval costa;

valval costal 
"dge 

concave, apical part roundedr apex strongly

dentate with tornal teeth somewhat variable in size and length
but far more uniform than in any sister species of the Group;
anal edg" of valve convex. Fqnale GeruTalMorplwlogll Fig.
2A. Shape of fibula triangulate and stout (length about same

as rnaximal breadth) with apex slightly pointed, anterior very

veakly sclerotiznd; tergite with anterio-ventral apophysis

narrow, pointed and of moderate length.
DISTRIBUTION. fiatial: pan-Neotropical, lpeci-

mens known from Colombia, Ecuador, Peru, Bolivia, Chile,

Blanl, Paraguay, Argentina and the Caribbean region. TqrF

poral: given widespread distribution, known from every

month in the year.
REIUARI(S. Wing morphology and pattern of this

widespread taxon are well-diagnosed in the historical litera-
ture; we cite here three readily available sources: Howe

L9752 3L9 (pl. 57, figs 2l-22; pl. 97, figs 7-8); Riley 1975:

108 (pl. L2, figt. l0a,10b); Scott 1986: 394 (pl. 35, figs
387a-c). Schwartz and Johnson (1992) figured the female

genitalia for comparison to L. hedgesi of Cuba. Leptotes

cassitn is the most well known Leptote.t species in the Neo-

tropical region. Riley (1975: 108) listed three subspecies

from the West Indies. We could not distinguish any morpho-

logically isolated colonies in material examined from conti-
nental South America. The latter included the material sx-
amined at the BMNH, recently prepared additional AI{NH
Hoffinan material from Mexico and recently collected sam-

ples sent to the junior author high montanes areas of Co-

lombia (J. Salazar), Ectrador (G. Karefelas) and Argentina



TIWSP Mnseum nryB?, Nanupiul'Bhtc' hntqIlia L7

(R. Eisele and B. MacPherson). However, given the dis-
tinctive L. hedgesi of Cuba and the new species we de-
scribe below from Peru, we will continue to look closely
for divergent populations in the mqinlsnd cassins€roup
with an interest to identifying additional local endemics.
In this regard, wo are aware of zubstantial papered rna-
terial that has not yet become available for study.

I*pnta lmrasi Bdlint and Johnson
NEW SPECIES
Photoplate II; Figs. 4,1.5.

DIAGNOSIS. Wingl Male. Compared to L.
cassitls, L, lamasi and new species I. delalande (entry
below), showing Vw beige to blackish elements broadly
and succinctly marbled over a diminished white ground.
Compared to L. dclalande, L. lamasi showing these domi-
nant dark elements more disjunctive and 'leopard-like',
L. delalande comparatively more "zebroid', particularly
on FW.

Morphobgt. L. Iamasi male valve with distinc-
tive, greatly concave, incision anterior of qpatulate ter-
minus, forming a second inwardly directed spike in the
terminal one-fourth of the valve's inner margin; female
with robust terminal fibula.

DESCRIPTION. Wings. Male. DW ground
cathedral blue (Pl 43C10), \y\M markings showing
through, margin with black border somewhat wider on
FTV, fringes: type 3.Dark. v'w with darkly marbled ele-
ments describable as follows- vFw with basal and sub-
basal bar, discoidal and postmedian bar; submarginal and
marginal area with normal pattern greatly distended with
white; vl{w similar to VFW in ground color and pattern
but with white marbling more complex- basal, zubbasal
and postmedian spots more or less disruptive, discoidal
spots with attached anal spots coelescent; submarginal
area with a full line of white arrowhead-like markings
extending from costal margin to tornus; marginal area
more typical polyommatine (marginal spots with caps);
cells CulA +zA-CuAl with pronounced onmge marginal
spot centered with black and metallic scales. Fw length:
13.5-15.0 mm. Fernale. FW apex more pointed. DFW
grotrnd white with blue basal suffusior, e wide outer
marginal brown area extending along costa; DI{W ground
white with bluish base, markings strongly shining
through, subtnarginal and marginal areas with pronounced
pattern; \NV as in male. FW length: 14.5 mm. MaIc
Ctenital Morplwbgy. Fig. 4. Valval shape oblong ter-
minating in spatulate lobe, inwardly angled margin of
which is covered with serrations of quite equal size;
anterior of lobe, inner margin of valvae greatly concave,
producing 

" 
second inwardlydirected spike in the terminal

one-fourth of the valve's ittner margin. Femalc Genitat

Morplnbgt Fig. 15. Fibula wide and robust (length about
equal to width) with apex flat, anterior and apex heavily
sclerotized; tergite with anterio-ventral apophysis robust.

TYPES. Holotype male labelled "Peru, AM, I I km
E chachapoyas, 1850 m, 23.11.'78, G. Lamas'; allot1pe
female labelled 'Peru, HU, 6 km s Hudncayo, 19@ m, 4.
VI.'78, G. Iamas', both deposited MUSM. podyqtes.
MUSM [notdissected; listed rnRqons formah 2males, JU,
Pente Yandngo, 2000 rn.' 27 .x.1965, P. Hocking; I male,
ru, Puente Yandngo, 2000 rn.e 28.x. 1965, p. Hocking; I
male, chinchao, 1700 m., lg.vlu.1967, G. I-amas; I male,
JU, Puente Yandngo, 2000 m., 26.x.1965, p. Hocking; I
male, JU, 0-1 km E. Mina Pichita, Hda. Naranjal, 2000 rn.,
l8.xl. 1984, G. I-arnas & J.E. P&ezi I male, AM, 13 km.
E chachapoyas, 1900 m., 10.III. 1985, G. I-amas; I rnale,
LL, Pataz, Quebrada Frances, 1800 m., 3.xI. 1988, R. Te-
jada; I fe-rle, HtI,6 km. s Hrianuco, 1900m.,4.vI. 1928,
G. kmas. BMNH [dissected, listed by label datal. I male
labelled "Huancabamba, Junin, 5000 ft., Aug. 1905 (Boet-
tger); Rothschild Bequest, 8.M.1939-I.; gen. prep. No. 408,
det. Zs. Bdlint', I female labelled 'cushi, Huanuco, 1820
m., 1904., (w. Hoffmans); Rothschild Bequest, 8.M.1939-
I.; gen. prep. No. 409, det. zs. Bdlint; BMNH [not dissec-
ted except as noted at end of entr], itemized in Repons
format as follows]: ECUADOR. I male, Paramba, 3500'.
iv.97. dry season. (Rosenberg), Rothschild Bequest. B.M.
1939-1. PERU. 16 males, 5 femdes, Prov. Huanuco (w.
Hoffinanns), RothschildBequest. B.M. 1939-l; t male, Cara-
baya Penr 3100ft. vi.'04. G.ockenden, ex Coll. Hamilton
Druce 1919, Joicey Bequest, Brit.Mus. 1934-120; 1 male,
Penr, H.Fruhstorfer, Fruhstorfer Coll. B.M . lg33-131; I
male, Pozuzo, Penr, 5000 to 6000 ft., Native Collector, ex
Coll Hamilton Dnrce 1919, Joicey Bequest. Brit.Mus. !934-
r20:, 1 male, Palea 3000 m. to Huancapiotana 2000 m. 3.00.
wet S[eason], (Simons), Rothschild Bequest. B. M. 1939-l;
1 male, Huancabamba, Junin, 5000ft., Aug. 1905. (Boettger),
Rothschild Bequest, B.M. 1939-1; 6 rnales, Huancabamba,
Cerro de Pasco (E. Boettger), Rothschild Bequest. B.M.
r939-l; 1 male, chanchamayo, s.E.Poru, Joicey Bequest.
Brit.Mus. 1934-120; 1 male, Huancabamba, E.Peru, 6000-
10000ft. Boettger, ex Coll. Ha"tilton Dnrce 1919, Joicey
Bequest. Brit. Mus. 1934-120; I male, San Ramon Cent.
Peru 6000- 8@0ft. Aug-oct. 1921, Joicey Bequest. Brit.Mus.
1934-120; I male, Pozuzo, Htranuco, 800-1.000 m. (w. Hoff-
marms), Rothschild Bequest. B.M. 1939-r; 1 male, River
Tabacorras, N. Peru, 6,000ft. A.E. & F. Pratt. lglz, Joicey
Bequest. Brit.Mus. 1934- 120; I male, Cushi, Huanuco,
1820m. 1904. (Vy'. Hoffmanns), Rothschild Bequest. B.M.
1939-1; I male, I-a Merced, Peru. 2500 ft,. Joicey Bequest.
Brit.Mus. 1934-120:' 3 males, Pozanzo; Godman-Salvin Coll.
1909-28; I male, Perou, Dept. Amazonas (Chanchapoyas),
M. de Mathan, 1889, Ex oberthur Coll. Brit.Mus. 1927-3;
1 male, [Unintelligible.] ; Joicey Bequest. Brit.Mus. lg3,4-lzo,
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Dissec,i"*, 418, 4Ig (Huancabamba males). Based on
ongoing activity preparing samples of this species, effort
will be made to place additional voucher material at the
HNHM and AI\'INH.

DISTRIBUTION. Spial: knoum from the An-
dean region of Peru, rt altitudes between 800-3000 m.
Tenpral. dates on types indicate April-May and Octo-
ber-November flight periods.

REI\{ARI(S. The discovery of this species came
as a zurprise because dthough it is readily distinguished
superficially from Z. cassitts, it was mixed haphazardly
with this species and one other undescribed entity (see Z.
delalarde below) at the BMNH. Once the entities were
noticed, wo found it possible to separate them readily in
other collections of polyommatines at various museuurs
(Bdlint, in preparation). We thus suspect that most col-
lections with series identified as 'L. cassias' may most
likely have two or all three of these species. Occurrence
of these two additional entities in the cassias-Group also
points up the significance of L. hedgesi, a _carsias sister
recently described.from Cuba. It is possible that other
local endemics occur in the cassius Group and workers
should be on the lookout for these.

Lqtotes dclalande Bdlint and Johnson
NEW SPECIES
Photoplate III; Figs. 8,18.

DHGNOSIS. Wings. Male. Compared to L.
cassizs, L. delalande and L. Iarnasi (entry above) have the
VW beige to blackish elements broadly and succinctly
marbled over diminished white ground. Contrastin g L.
Iamasi, L. d.elalarde has the VW dark eleme,lrts more con-
tinuous and 'znbroid", particularly on FW) (L. larnasi
with markings more disjunctive and "leopard-1ike").

Morphobgy. L. delalande male valve with ter-
minal spatulate lobe showing greatly elongate, inwardly-
directed, qpines, not rather even serration like I. cassias
or this and greatly concave anterior incision as in Z. la-
masi; female genitdia with terminal fibule and henia of
about equal prominence.

DESCRIPTION. Wings. Costa convex and re-
latively, outer magin also convex. Male. DW ground
pale gentian blue (Pl 43D10), TV"\M markings showing
through, margin with black border, ftinges type 3. VW
dark marbled pattern describable as follows: VFW with
basal and subbasal bar, discoidal and postmedian bar;
submarginal and marginal area commonplace; VFIW simi-
lar to VFW in ground colour, pattern very complex: ba-
sal, subbasal and postmedian spots more or less coeles-
cent, dicoidal and anal spots not united; submarginal area
with a full line of very wide arrow head markings extend-
ing from costal margin to tornus; marginal area with typi-

cal polyommatine markings: very large marginal spots and
strong caps; cells ce 1A+2A-M3 with pronounced marginal
spot in week pale orange ground having large black center
bordered anteriorly with metallic sclales. Fw length: l2-L3.0
mm. Female. FW costa longer. DFTV ground blue with a
wide outer marginal brown area extending along costa, dis-
coidal, anal and postmedian spots large and brown, ringed
with white color; DI{w ground whitish blue base, markings
identical with VI{W pattern; V\il as in male. FW length:
1.3.0 mm. Mab Genital Morplnb$l Fig. 8. valval shape
oblong, terminating in a spatulate lobe the inwardly-angled
margin of which shows increasingly elongate dentations,
those finally at the inner angle being pronognced as extremely
elongate spines. Fqttob @nital Morplobgl Fig. 18.
Shape of fibula relatively elongate (length 1 .8 that of maximal
width) with slighty rounded apex, adjacent henia with heavily
sclerotizpd area about as pronounced as fibula; tergite with
anterio-ventral apophysis short and blunt.

TYPES. Holotype male, Bcuadorl, labelled 'Chim-
bo, 1000', VIII 97., (Rosenberg); Rotschild Bequest, B.M.
1939-I.; gen. prep. No. 4L4, det. Zs. Bflint; Holotlpe,
I*ptotes delalande Bdlint and Johnson, II. 1994, Budapest'.
Allotype female labelled "'\ry'. Ecuador, [?] Huigra,24. Feb.
19L3, 3000 ft, A. Hall; Ex Coll. Bethune-Baker, B.M. Ig27-
360, gen. prep. No. 4L5, det. zs. B6lint. Allotype, I€ptotes
delalande Bdlint and Johnson, II. 1994, Budapest'. Both
deposited BMNH.

DISTRIBIITION. Spaial: known only from the
Ecuadorian type dsta (see Rema*s;. ranpral known only
from the August and February typ data.

REMARI(S. This species points out the interesting
incongruence between external and internal characters in the
Neotropical Leptotes. L. delalarde suggests a close phylo-
genetical relationship to I. andicola with the absence of the
anal apophysis of the valva and the shape of the fibula in the
female genitalia. This relationship is also supported by the
geographical distribution of the taxa. Considering our pre-
sentation here of a seminal taxonomy of Leptotes t we have in-
cluded L. delalandc with ^L. cassius and Z. larnasi here be-
cause they have been historically confused and initially need
to be separated by their superficial characters.

Clench (1963), in discussing the continental oc-
currence of L. cassius, noted the existence of an undescribed
'look-alike" from the Colombian Andes. Most recent sanrples
known to us (see Remarks under L. cassiss) have included
only Z. cansius. However, it is possible that Clench has seen

specimens referable to L. delalandewith Colombian data and/
or that this latter new speciews will eventually be located in
Colombian samples.

ETYMOLOGY. Named for 'Delalande", I philo-
sopher invented by Nabokov as his alter-ego, here reflecting
the sister relationship of this new species with I. lamasi.
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Taxa of Uncertain Status
Two historical names, to our knowledge lacking

type material, are perhaps associable with Lcptotes as de-
fined herein. We review these below in the interest of
completeness but cannot render any taxonomic resolution
concerning them at this time. It is possible that, in the
future, studied decisions concerning neotypes for these
taxa may be advisable.

Polyonmus oduenlwinqi Godart, L8?3
Ench. M6th. D(, p. 683
Leptotes oclwenheimeri - Bridges 1988: I.254,II.5'| .

This taxon is attributed, by description, to the
Antilles. Efforts to locate at tlpe at the MNHN (Paris)
(both the by junior and senior authors since 1991) have
not been suc@ssful (last correspondence with Mrs. Ngyen
Thi Hong, October 1993, with the senior author). Draudt
(1921: 821) mentioned this taxon as close to L. callanga.
Dr. I-amas (in litt. to the senior author) has tentatively
considered P. ochsenheimeri as a synonym ofZ. callanga.

Some circumstances suggest that P. oclgen-
heimeri may actually b L. webbianus, A character dis-
tinguishing this taxon from Z. callanga is checkered wing
fringes, a trait included in the description of P. ochsen-
heimeri, along with the ventral wing base 'reddish yel-
low". Nothing like either Z. callanga or L. webbianan is
known from the Antilles. It is most likely that Godart's
material was mislabelled. Could this have resulted be-
cause Z. webbianrrs was also from an island?

Papitio ruunqtuts Stolt t1790] .

In Cramer, uitl. Kapellen Aanh : L69, pl 38, fig. 7 ,7 g.
Leptotes numerius - Bridges 1988: I.249,11.57 .

The type locality is nsurinam'. As no Leptotes
material was located from Surinam in the present study
these data give no clue as to the possible taxonomic status
of P. nu,merius. However, the original figures of P. num-
eritn could be interpreted as synonymons with L. marina.
If so, the latter would be a junior synonym. We take no
action on this matter until this can be confirmed objective-
ly, from Surinam material and/or designation of a neo-
type. Without a studied procedure resulting in the latter,
it does not appear advisable to subjectively replace the
well established name marinA.

DISCUSSION

Affinities of Neotropical l4totes Species Groups-
Ongoing Questiorrs Concerning Monophyty and Biogeo-
graphy.

The major goal of the present work has been to
bring knowledge of species diversity in the genus Lqtotes
up to date. As with all Neotropical polyommatine assem-

blages, fireviolut views of taxonomic relationships and bio-
geography witl;n Lqtotes have been hampered by sampling
etror. The latter has rezulted in erroneous views concerning
the relationships of the "few' species of l*Vtotes and rnorn-
bers of other groups of the Polyommatini. with knowledge
of Leptotes diversity brought up "at least' to include (a)
species which have remained undesribed in the old [particu-
larly Europeanl collections, and (b) new species apparent
from recent biodiversity suryeys in L,atin America. We use
the words 'at least" because, even as we conclude the present
study, we are aware of other undescribed species of l*ptotes,
the latter referred as late as mid-1995.

Historical Yterys. Stempffer (1967) wrote "it is
interesting to note that the rW markings of Leptotes cassius
Cramer, L. theontn Lucas and L. marina Reakirt recall qpe-

cies of ,5)ntaru,cus' . Clench (1963) also noted this apparent
"Neotropicall African" affinity represented in some Leptotes
species (particularly member of the Caribbean fauna). Re-
flecting the diqpersalist views of his era, Clench proposed
over water dispersal as the origin for New World l*ptotes
species- from the area of greatest species diversity (Africa)
to the caribbean (Clench L963: 266-267). This view is ap-
pears quite questionable in light of today's knowl"dge of plate
tectonics (Shields and Dvorak 1979, Miller and Miller 1989,
Johnson 1991). Shields and Dvorak (1979) cited certain
Cafibbean Polyommatinae as evidence of an early African/
South American "Gondwanian conn@tion". However, their
study actually preceded modern vicariance biogeography and
relied strictly on coincident distributions; their taxonomies did
not identify letic groups and they did not recognize
the need for comparing area statements involving at least
three monophyletic taxa. Weaknesses in Shields and Dvo-
rak's methodology do not detract, however, from the impor-
tance of investigating the nature of the African/ Neotropical
affinity sugge.sted by the wing patterns within Leptotes. Such
extenral evidence appears to be corroborated by, at least, the
valvae of male Leptotes, which show two types, both occllr-
ring in South America and Africa (cf. Larsen 1991: figs. A2
and 15). However, as we have noted in our more thorough
studies of the genus Pseudolucia (Bdlint and Johnson 1993 &
in press), reference solely to the male valvae can sometimes
be misleading. A complete morphological study of Leptotes,
including the entire curently knoum diversity and analyz,rd
by tumerical cladistic methods, should be able to resolve
whether there is a primary, basal, bifurcation among mono-
phyletic taxa comprising the genus which supports the view
of an ancient Gondwanian disjunction. Tn the present study
the task of updating knowledge of Leptotes diversity in the
continental New World has been formidable enough, aside
from the fact that the significant Caribbean fauna has only
been satisfactorily reviewed in the last few years (Johnson
and Matusik 1.988, 1992; Miller and Miller 1989, Smith, Mil-
ler and Miller 1994).
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fuses of a Mden, Vtetv. The potential of inter-
play between vicariance and dispersal n l*ptotas is intri-
guing because of the attention given previously to migra-
tory behavior in some species of the genrui (e.9. L. mari-
na and L. cassitrs, Scott 1986: 393). Such data, and the

evidence of dispersal reviewed just above, will assume a

significant role in any future evaluations of the taxonomy
and biogeography of the group. However, the overall
biogeographic picture of Lqtotes far exceeds re-evalua-

tion of the previous qpeculations concerning its more illus-
trious and farflung taxa. The Andean diversity of Lep-
totes is far larger than previously zuspected. The pan-

Andean diversity of the morphologicaily based 'andicola-
Group" (including Z. callanga, which in wing features
resembles so urany other farflung members of lxVtotes)
calls for a full re-evaulation of whether the historically
touted wing resemblance affinities of L. callanga (to
Africa and elsewhere) are not simply homopl"ty. Clench
(L963: 255), for instance, placed the taxa callanga and

webbianus in the same species group. Stempffer (1967:
2I8-2I9) also noted that the ventral patterns of L. cal-
langa recalled the Canary Islands' species " Clcfimus web-
bianu.s" . According to this view, the 'callanga€roup"
(sensu Clench and Stempffer) would comprise a Holo-
tropical entity with species having disjunct distributions of
some thousands of kilometers- an Andean entity (L. cal-
Ianga); an offshore African entity (Canary Island Z. web-
bianus) and an entity from Mauritius (2. mardasi). If
this is actually a monophyletic group it represents either
(a) an ancient vicariance, (b) rather phenomenal founder
dispersals, or (c) extinction-related remnants of a more
widespread or more haphazad long term distribution.
The male genitalia of each of these species show a simi-
lar-lookiog anal process on the valvae which, if homo-
logous, might zupport the monophyly of this group (cf.
herein figs. 44,22-23 and FernCndez-Rubio 1976: lami-
na 2O, Stempffer L9672 fig 190). However, attention
must be paid first to the afiay of new qpecies in and

"andicola-Group" (L. lcrug, L. lamasi, L. dclalnnde and

other recently acquired undescribed species) and the varie-
ty of their struchrral and wing pattem characters. For
instanca, L. lamasi shows some distinctive morphological
links not to the farflung taxa previously associated withz.
callanga but to the taxa of the cassitn-Group. Lqtotes
bug, to an unkeen oyo, might be passed over as a variant
L. andicolabut its valvae clearly shown the anal process

of L. callanga. Indeed, L. andicola and L. callangahave
not been associated before in discussions of Leptores or its
biogeography. The former species was, in fact, complete-
ly overlooked by Clench. Another new species described
herein, Z. delalande, shows cassius-like wing pattem but
trigemmatus-hke genital stnrctures. Armed with these

data one might suspect that the entire array of wing pat-

tern similarities used hitherto to link l*Vtotes species from
farflung areas of the world are simply homoplasious. It is
relevant here to note zurprising parallelisms anong the wing
patterns in some other polyommatine assemblages occurring
both in the Old World and austral Neotropics: Potyommatw
ripartii€rouplPseudoluciachilens,ls€roupandPotyommatus
silrkimw-group I Para$caeides vapaGroup Qatter cf. Nabo-
kov 19452 37). Very recently, two strikingly obvious cases

of this phenomenon in the Hesperiidae were discussed by
Shapiro (1993). Thus, a full numerical cladistic study of
entire worldwide assemblage associated here with Lqtotes is
required. Likewise, biological studies are necessary to
suggest an additional array of characters with which to test
h54rctheses. Suffice it to sy, for now, that new data on the
diversity of continental New World l*Vtotes (particularly in
the Andes) zuggest there may be equally plausable hlpotheses
concerning the origtns and affinities among taxa now compri-
sing the genus. We review some of these possibilities below.

It is possible that Leptotes, even as we have viewed
it in the present study (combining the historically acknow-
ledged taxa with several previouslyundescribed South Ameri-
can species), is not monophyletic. If so, complex explana-
tions accounting for the farflung distributioruf of some of the
taxa now included rnLeptotes may not be necessary. lf Lq-
totes, as now comprised, is monophyletic, a cladistic analysis
would most likely sugge^st a rudimentary, ancient, vicariance
embracing two (or perhaps more) Pangaean zubunits followed
by some haphazard dispersal (as in the Gase of the Gala-
pagos). If the ancient ancestral distribution embraced a

significant part of Africa/South America, dispersioz [em-
phasis added here sensn Plafirick and Nelson l9761followed
by zubsequent ofFshore vicariance could readily account for
the Canary Islands and Maritius distributions. At least it is
safe to say that, after publication of the present study,
searches for answers concerning the monophyly and biogeo-
graphy of Lqtotes should at least start asking the right ques-

tions. With questions of "centers of originldiversity' and
'diqpersal into a vacunm' discounted, the monophyly of the
group should first be queried, followed by analysis of area

relationships among sister taxa. If l*ptotes as presently
comprised proves monophyletic, the contemporaneousi distri-
butions of its taxa may actually represent remnats of an
ancient vicariance. If so, it is possible these distributions
may be shown to occur in a pattern coherent with one, or
another, demonstrable continental (or island-building) tectonic
sequence. If a coherent biogeographic pattern is not dis-
coverable, it may be that (a) evidence of zuch a pattem is no
longer retrievable from available data or O) farflung dispersal

has actually affected the group (the latter being untestable).

The question of monophyly regarding Leptotes is thus crucial
and one that needs to be approached with (a) a large array of
data and (b) the concurrence of a number of coworkers. If
I*ptotes as presently comprised is not monophyletic, pro-
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blem,s regarding the farfl,rng distributions disinteg rate into
smaller questions. The present authors consider this latter
question the starting point for the next step in studying
Leptotes. rt appears to be a "tough call' as to which way
the "chips will fall".

Aelnowledgernents
special thanls are due Dr. Gerardo kmas

(MUSM) and Messrs. Julidn Salazar E. and Jesus yelez
(Museo de Historia Natural de la Universidad del Catdas,
Manizales) who, reqpectively, collaborated with us re-
garding designation of a lectotype and description of a
new species. These activities probably warranted formal
note on the title page, but having occtrrred relatively late
in the study are here reflected only by zubstantial insert-
ions in the text. Messrs. Phil Ackery and campbell R.
Smith (BMNH) provided ample assistance during several
visits of the authors to London; Dr. J. pierre and other
members of his staff cooperated similaf,ly at the MNHN
(Paris). Annamdria Kertdsz, the wife of the se,nior
author, spent considerable time logging qpecimen &ta;
Elizabeth Mejias Johnson provided bilingual aid regarding
Spanish documentation; Karl R. Kroentein @artmouth
College) aided in recording of data. Mr. Andrds Keve
(Photograpic I-aborator], HNHM) provided the photo-
tographs.

II{ATERIAL EXAMIIYED
Note. contrary to statements in the Materials and

Methods, full BMNH data was able to be inserted at
proof, following completion of the paper and a zubsequent
trip to London by the senior author; in is included below
infull forall species exeeptL. cassitn. FM, material
is listed by (a) species, (b) institution, and (c) country; it
is enumerated 'as received" from collaborators, reorgan-
izgd only to general format of the Repons and placement
the country first in each entry. Some data was scanned
from hard copies created by diskette conversion from Mac
to DOS; there may be -inor spelliog errors in certain in-
digenous words in these texts. A&towldganent Karl
Kroenlein (Dartmouth College) aided in compiling AI\{NH
data as part of a research semester at the AI\{NH, lgg1.

LcUOafu

AI|NE AR@|IIN/L 5 mrbt, Astcotln., k Rioj", bg. E.I. Hurtingtd; I mr!e, Argea,
tine, Saltg Scrranis &, las Prvrc, lrlrrl.. /7 rt Ugrr Cofhre of Rio Afnz.y.l, ff n ,
3l x.72, bg. R. Eisob; 6 tn ler, 2 ftlnelcc, sdtr" snrclito, 5 hn. w, 5.I.73, bg.
R. Eiccb; I u!e' Argeotine, Seltr, Soff.mir &l Divice&n, hn 30 u Abn dol Feecdo, ?j0
m., 3l .X.TZ bg. R. Eisob; I E b, Argeotine, Salte, Scrrrnir &l Diviee&rr, h. 30 u Abn
&l Fcscado, 75o m.,2l.x.TZ bg. R. Eiccb; 2 EebE, Argpotin& Irduy, Rio Crrpr1r;rq lffi
m'.,2',1.73, bg. R. Eicolo; I E b, Argeotinr, Jr$uy, RioCrrptrrsr,o, lffi m.rTI.l.T3, bt. R.
Eirob; I mrb, 2 f@b, Arycotine, Sdte" Rhndrvir, St. Merir, t hr. SE o Rio pilcrmro,
5.x1.74, bg. R. Eieob; I ftrnrb, Arscotinr, Jujuy, Rio Grrrrcro, lfl) m., zg.l.T\, bg. R.
Eicob; 2 fernbt, Argcotinr, Sdtr, Riwdryia, St. Merie, t hn. SE o Rio Pllcemrro, 4X1.74,
bt. R. Eioolc; I fcoeb, Argedinq Seltr, I h E Ptcbnr.l, ?f,J{.76, bg. R. Eirob; I &oreb,
Argontinr' Jrti.y' Tilcrn rt Rio Grnndc, 245O m.r 2tiKl.76, bt. R. Eirob; 2 rnJrr,r l ftrnrb,
fugontim, Jqitty, Tilcrre, n.nJWZ bg. B. MrcPbrgm. X)IJYIA" 4 Erlor, Bolivi& ptti-

tulr, Rio Unduvi Y.26.i I m.b, Botivi& Pitigueye, sgx)', lo.v.2g. BRAZIL I !reb,

Brrzil, sanla, l.u.lq t nale, I fcNnab, Brezil, santc, n.v.l*, I rnrb, Bnzil, ea3u11l, ps11n$
znnb, Braz4 BcbNn , 12.1.6, bg. Klota. I nab, Brazil, Caviunq m.4S, A. MelbrolrF.Ifuo
d@$ I mdo' Braz4 Nono Fdhrgo, bg. Hy. Elunrde; I rnqlc, Bnzit, Rio & t.Ehq 12.X.64,
bt. K. Broun; I Eb' Bnzil, Eclotu, 9XI.43, bt. C. Bbzentaot I &orb, BgzL Srdc, Z).V.IS
I fc|trrb' Bnzil' Srntoe, U.V.l9r l faneb, Bnzit, Ri,oJenbro, bg. W.P. Coetctc. O([(XBIA"
Colotnbir' Sihmir, CrnaUmrq, l0.Vl.t99q, I mlo, Col@bir, SenAooio&lToqrc,tdm, S
m-, C\rndimmerca, l7.Vl.l99q I Eab, Col@bh" Ir Soloded-Fclis. [C.l&sl, 8!0 n , bg. J. S4r-
zriri I rnab, Colonbia, Crti Diotricl, Bct. Csli and Bugr, 3ZXL35m', 2.nSS, bt. H. F. Sctunrz;
4 ul93, Col@bia, Bogca, 1.215, bg. E.I. Huntingtq 5 mrb3, Col@bi., S.! bg. Fctipo Onlb;
I Dab, 2 fclrrakr,, col@bi& Yab,, sant. d'sur, 'r.w[r.6, L. Ricbtor olllF. Jfu6 dm,; 9
mrlco, col@bi", Riococotnq Antioquiq gxlllm m.r 2l-28.vl[.$, L. Rffitcf oluF. tob6
d@; 3mdcs, I ftoelo, eol@bir, CrUae, 10.V.14, lcg. W.P. Coslo4q 2gg,1b1,rgo[@bir, C4-
&r' 14.v.14, bg. w.P. cGslodq I tll.b, colobir, crl&r, 13.v.14, bg.lv.p. cotclg I b
Erlo, Col@bie' Crli Disttict, Cers Vdby, 32@ ft, %.1.35, bg. E.I. muingto; I ftrnrto,
hbfr.' Ro.' 28.m33, bg. E.I. lltningto; I ftorb, eohobi., bL l.j Rc5do, rr6;:z(n ,UX-44 L Ricbttr olUF. Jfuo dm$ I hlo, Colobi., Crli Districr, egn V.lby, 6.1135,
bg E.I. Huntingtm; I ftorlo, Col@biq llecbnde Grr€i+ Crrn Vdby, 3sflf, D.l.1i, bt. E.I.lfingtd; I fmb, Coloobi& Hormigrpro e$s V.lby, 3?f, X.l.3S, bg. E.I. ILdhS-"
O(NTA IrcA 14 trrbs' Costr Ricr, Turridbe, Air, 6Z) m., A,Y.46, H.H. & F.M. Broua 2
mbr, Coste Rice' Turrialbg Ais, dD n , ?5.Y.6, H.H. & F.M. Brunm; 2gg1;b., Corte Rtc., Tur.
drs.' Ab,a) m.,T|.Y.A$ H.H. &F.M. Broc/rry I m.b, coeteRic.,Tunirtb., Air,6z)n,30.
v.44 H.H. & F.M. Broum; I Erb, r fomeb, coE te Ricr, c.fisgo, jm & bg. E.r. H16hgrd;
I &meb, Cocte Rica, Turrirlh, Ab, da) m., D.Y.6r Iry.H. & F.M. Broum. I fcorb, Co,jr Ricr,
hnrreorc, Motcrcrdc, 4dm & WX2.8.62. lcg. C \f,i.p.rlrcr; I nr.le, C6t Ri,., Ilrchde
co"'.'lco, ubD't{llt csil, Il'bfAn H',wy, Grmncrsb ltovinF, 50 nr., bg. E R llcilhr. Ec{tA-
IDB- I Drb, Eqndtr, 2'*4' S 78' W, &15 m., t1Xtr.34, bg. lV. vo thgcq 2gy11b., Eqnd6,
Tn"nn, lffi m., 7J,X.4l, bg. F.M. Broun; t rmoh, Eqndd, Cnnllr V6rr, lffi nu, ZL;;;I!.41,
bg. F.M' Broqnr. GItAfElAI.rl" I tD.b, Ontmt+ Mp&o Acdco.ogo aU31*o Chdtca'So,
17fl) m-' l3xn'6t, bg. E.C. lVoltia$ I ule, cnnrcorrtq Mpio Acrrcorqgo aurc chinel-
Fgp, l7f) m., 3JilI.65, bg. E.c. wc[in$ I mb, onraro+ Ecoajrhql, Mp&o srn hdrc,
Ycpepr Chineltcorngo' rborp l2f) m., 2.1.6, bg. E.C. Wolling; I Eb, Cnnrmlr, B.lcNr,
Muictio S8o Cdttd.l Venlnz, Alte Vcrrpaz, rbo\F 1350 n, bg. E.C. $rcUin$ 2 E br, I
ftoeb, CnntconU" Mpio Acrtcoaago auisachs Chioaltcorngo, l?50 m., l?Xn.6t, b3. E.C. Stcl-
n"$ 3 tn bs' I fob, Ontmh, Mpro Acercoango adelcts Ctirrrrttcmngor, l?50 n , I6XII.6S,
bg- E C. WcUin$ I mrler.l ftlneb, Gntclnd., Mpio Acilcoqo ar -d3je Clriruelrcomgq t?fl)
n' K).X[.65' lc8. E.C. Wclingi I Eab, I fqr.le, Cnnt€ln t& Mpro Acilco.3go Qrdg& Cbi-
'qltc"go, 1750 m", llxtr.65' lag. E.C. WcUin$ I mrb, ennrcolr, Ir Solod.d-Mpio, Acrl@So
Cbimrlt4ngo, 2ffi m,.,ltXII.65, bg. E.C. WcUin$ I mb, GntaD.tr, T1615L Alte Vcnpra
llfr) m., IOXI.63, bg. E.C. Wclia$ 2 f@b, Cnnrcorle, Mpro Acrrco.ngo adree Chrl-
tcoenSo, 1750 m., I5JCI.65' lo g. E.C. Wouin$ I fcmrb, G|ntcoeh, Mplo Acrrcorago Adlre
Cr'i-'qltcnangq 1750 m., XLJ;I.6, bg. E.C. $le[in$ I fmb, Grnrcndl, Mpio Acegwgo
adrre ehfrn4ltcnr"qgo, t?f) m", 25.XI.66 lcr . E.e. Wc[in$ I fmb, Gr"!-"tq Mpio
A€&ornto adree chirndtcorogo, 1750 m", l4xu.6j, b g. E.c. wcuiq; I &orb, efltoh,
Mpi,o Aqtcorngo auis* chimeltcoango, t?50 m., 3lxll.6s, bg. E.c. wollilg I hlo,
Cnntsndr, Mpro Acrtcorngo arirl& Chirn ltcnngo, l?f) m., 4Xtr.6S, bg. E.C. Wa11in$ 3
&rndcr, enrtmlq Mpno Acrtcorngo auisccho Chinreltcorngo, l?50 m., 9XII.6S, b3. E C. Wol-
lftt$ 3 ftmrbc, Grntcolq Mpio Acrtcorngo auirr& Chimdtcorngo, l?50 ur., 6XI1.6S, bg. E.C.
WoUiq$ 2fubc, ennrcNnl+ Mpilo Acrtarryo Qdtr& Chineltengof l?jO n, I2XII.65, tcg.
E.C. Wolliry. GtIfAl{A. I fmb, Br. Guieoq Potaro R.r 3(XXf, 1.8, bg.Tgbrt. Nrc/\RAGUA.
sErbt, NicrngE, N cllocciguinr vofqmGurof Fcooorcr, ztxll.3g, zrc|EJpod. PAITIAMA.
I mb' Prorme, Am' l3JI.l6' bg. T lldlineq I mrb, Plorrnq Ncry €rrlab6, 2SXI.ld bg.
TrLllinrn; I nreb, PrEDe' GrtuL l.v.o7, bg.\[r.P. coetoch I Eb, pro.trrr, co@rt l?JL
x), bt E.I. Huntingtc; I Erb, Pro.rnq B.fio coromdo, 13.1tr.36, bg. wJ. crrt d$ I nb,
hu' T.bogr hl4nd, l4.IV.(8, bg. W.P. Costch t nrde,, P1ru1q Jrnn Min, l.[I.4li, lcg.
C.D. Micbcr. PAX^e(ilIAY. 7 rnrbc, 4 fcoebo, Pang1nn CoAilfn, Sedisin Tftidr4 25.lS'
S, 57'38' W VIL bg. B. Podtbguitu I m.b, I faneb, Peragrnn Cordilhq Senrirh. Tftfd.4
5'15' S, 57'38' W, \4U' be. B. Fodtisguiq 8 tnslar, lO ftlnrlc!, Erngrnn CqUillan, S.dbtr.
Tdnidr4 ?S'lS' S, 57'38' W V' bg. B. podtisgtdtb lO Edaq 5 &oelcr, E111Srny, Codiffc,n,
srdirlnr Triddr4 2s'ls' s, 52'38' s|, \tt nt, t. podrhgub 3 Ela., 3 ftorela, nnsry,
codnl eareio, VII-D(. JBU. I lDrb, n fl, vt.gt; I E b, n ru, sr! M.fih, lsP, ts-lcu.l4
bg. t.C. hllirto6 2unbt, rcnr, auilht@t , C\zoor 3{qf, 13.m.4?, log. t.C. Erlllrer; 3 E br,
I hb, runr, adll*rlnrq clzo, w, 17.m.4?r lcg. t.c. prllirb,r. I E b, n il, aflrrur*q(luoo, 34(xr, l4.n.4il, bg. r.c. prllira6 I Eb, Ibn+ adthbhb., ctzoo, 3fl) & ,.m.(r,lot
,.e. Prllbrri I Erb, ncnr, Iqrd!6, l9.vll.3o, bg. E.I. Huntingtq I n b, n ru, s.s lrtblo &
Lqclo, 8.VItr.Z), bg. A.B. Klota; I ale, Foru, Loq,e,r Rio Ltrce1nli, ll.II.28, lot. H. B.ldc[i I Eb,
kru, lTdtc, 26.VIII3O, bg. E.I. Hunti4std; !rnql.!, ngru, Qrfitebonbr, cruoo, 34(xr, 15.m.4?,
b3. f.C. Pr[irar; I Edo, Peru, Clqrrc]rnqyq lcg. F. tol-.q I tr.b, Ectq Sra Rr,-m, p1Etfo
Prrdq chracbr-qlo, l7.vl.3o, corru Erpod., bg. A.B. Klar; 3 rrrlc6, I &orb, 15ru, Aflh-
b@bq C\uoo, 34(X)', l4.m.O, bg. J.C. Prlieaq I Erb, Eonr, auil$cnb., Crzoo, 34(Xf, tl.m.
orbg. J.c. Prllieaq I E b, Fcnr, euiltebambe, C\rz@, 3ffi,, to.m.4?, bg. J.c. Eeuletoq t E b
Fcru' TingoMrrir, Hrnn, m'Tl,Xl.6, bg. I.C. Pellirtcr; I E b, Fonr, SrnRF"m, Cbmcte-
myo, bg. W.P. Coatocb I fmala, Ferq.Quillebenbr, C\zoo, W, 12.m.47, bg. J.C. plubetr;
I &orb' Fon+ lr Moro4 Chqnch'rmyo, VIL bg. E.I. Huilingtq 2 &rndot, hfl, B.b1p1561o,
Eurrl|eurl Rio, IV.33, lcg. A.S. Pinlqr; I ftrneb, Fotr4 lqrioc, f.v.3l, bg. E.I. Ifinirtq I
&oeb, Forra Srn Mrltnq MqobGrb., 19xtr.46, bg. J.C. hlllrbr. VENEZI'EIII" t Elo, Vcr-
asl& C.riPitq 194\ bg. H. Flcoing; I mrb, Ve"'.zrrlr, bg. F. tot"lo; I ufb 2 ftorbr,
Vc"tsrp'lrr Rrtrcbo Grrdo nr Mrncey, 8.V.44 t Do.b, V*-srpt , hprto g1bcllo, 1X.07, tca.
W.P. Cmrtoc$ I !rrb, Vwrrle, Rra.bo Crtrdo (Mrncey), 2l.VI.(t, bg. Flcmhg I frr'rclb
Vc". rh, Rrocbo Grlrdo nr Mencrn 8.V,6,I ftmlb, Vczrrh, Crrbttq p.Vltr3?, bt. F.
Jfuq 2 ftrnbl, vcr'.srn\ Rrm crrrdo (Mrncey), 16.Iv.46, bg. Flcr-rlng; I hb, vo-
apL' $'r"r'lt Rrr|.ho Gnndo Net'l Park Elo, Aragru, 26.Xn.59, bg. F.lV. ppgt6; I ftareb, Vo.
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zrple, tELd of Mergarite, n.N.Y, bg. A.S. Phlor; I &o.b Vwrrb' hrilo Crbcllo'

IV.(F, bg. W.P, Cogtoclq I &oeb, Vwrrte, St b of Eolhlrrr El Ero Mb, t3qf,
t.VIU3E, log. F. telq 3 Erb!, Vwrrl1 Yrnny, Ilrcidr Tqicrb BoOogkd Ocdcr,

l(X) m., 2.n.19Y3, G. I(rrpofc'hr.

XUSU. PERU. I Erb, nottl, CA Tmbillo' 21.-Jtn, bg. Col. A. Rrinmdt I Eb' I
ft6rb, C.{, h. 103, JeJrn Isp.cio, hEfio Qtrirrcrs, 5(X} n , ls;i.l$s, bg. G. [.rnrr;
I E b, AIVI., DS of Eodrc Pntz, lsm a.,26.II.lVl6 bg. G. Elblm; I mle, AI\d, 6h
N Pcdrc Rrb, lm n , l5X[.1y75, b8. G. I*rnes; I mrb, HU, P.N. ftngo M.dr' 750 rn",

zl.Vl.lq, I mtlo, PA C.crzrt, 23.VItr.1968, P. Hcting.l Erb, IU' Ytnhr+ri' .lto lrm
!t, Zl.D(.1981, lcg. P. HcLb$ I E b, ru, Vrlle& fucbnrryog I ulo' IUr Yuinequi'

r1o t(m n , 2t.D(.1984, leg. P. Hoctin$ I !rrb, I hltr JUr Yurin4{ l(IX) m.,

2,V.lS, lot. P. Hclftr$ I Erb, JU, Yurinr+ri, l(XXl n , Z).V.lS, lcg. P. ltroclin$ I
Erb, tU, Gl h E Mb Pfdd$ ILI& Nrtldrl lm m., B. VIII.1S, let. G. Lor; I

E b, IU, S.Spo, l?.D(.196?, lgt. P. Hctin$ I Enb, CU, E&rnb' Rio Cbnpfonrlo' m
m., 9.VIII.!989, R. Tcjde; I fcorb, CA Cbrbrrpe, lal) n , l0XI.lR5, bg. G. Lmre; I
fco.lo, C.t, hn" 132 CotcodbBalg, 2150 n , 6.III.19&5, bg. G. Lroer; I ftoebr Alvl.,

Pirulo, 3 h. N Nrprn gspar@s, l7(X) m., 8.I[.lSq leg. B. Cddcr,Cn; I fco.le, SM., l$A)
lm" NETerepoto, mlt(I) m., 9.V.19?9, bg. G. Lus; I ftorb, SM.' Rioltnnbo' ilIer.

. bqnc11, tr.19y3, lc8. B. CrUc,tCa; I fcoalo, tU, Ir ldct€4 B.V.lyE), 750 m., tlt G.

I.rE r.

LcilA dodr

AIINE OOI'I[|BIA" [Nacr AIUNH vqr&r ryoc, &,G tb Colob'ie biodiwilfty

611nrcy erc rninoorporerad rr prcecdl. EC(IADOR I ftoeb, Ecudor' Pluv. Ptdfncbq

hluldnra Goobotaoical Rcoett, Mcrrpury,o' 3ffi) m., 23JOI.l9ql, b3. Kercoehr; I oeb'
I fcorb, Eglndor, Prov. Pfchinchq hrhrlrhn Cpobotenicd Rccotrc, Ir Rimds' 2ffi m.,

nlJW\ bg. Krrcofcler; I feoab, Eondc, Prov. Pfchfochq hrhrhhn e*Sotmicel Rc.

lonrp, Ir Rimdr, 2ffi m.,lO. fr.lW1bg. I(ereofoler; I ulq I hb, Eqndor' Pluv.

Plchincba, hrlutehs Crooboteoicel Rcconn, LeRimda, ffim..r2l.It.lW\ bg.IkruoEhr;
I 1a4s, I fc1oab, pcuAor, Cui@& hbahroe, 33(X) m., 17.V.39' bg. F.M. Brcnm; 7 alcc'
t fcoelcc, Eondor, Cufl€& hhtnn' 33(X) m., tl.V39, bg. F.M. Brqq zrnbcr 9 b
abs, Ecuaor, Cui€& hhtu , 33(X) n , 30.V39, bg. F.M. Brcnm; I Erler Eqndtr'

Itdr San Rrfcl, Rio Sro hdrc, TIUJ a.r 8J(I38, bg. F.ltd. Broqm; I ub, Eqndot' vic.

Brmo, lS n , 9.D(.38, bg. F.M. Bro*a; I ulor Ecudor' vlc. Bmr, tg) rn , 12.IX38,

lcg. F.M. Brown; I ub, 2 fclrrrlrr,, Ecrnaor, vic. Bo"'c, lgq) n r I3.IXSE, bg. F.M.

Brcu16; I E b, Eqndd, vlc. Brme, lgm E , 18.f,K.38, lcg. F.M. Brouq I ab, Ecrndc,

Vic. Brms, lm 111, D.4.3t, b8. F.M. Brourn; I nrb, Ecudof' Vic' Bro, l9X) n,
4XII.38, log. F.M. Broqm; I E le, Eqnaor, Rio tlhn, r Bm, funsprlrhn' lffi n , 23.

X.3E, bg. F.M. Brom; I m.lc, E udor, Rio Uhn, u Bmr, Tuagunlnnr IAX) m., Z,X,fi,
bg. F.M. Bsonn; I 6tb, BonAor, Rio UIb., td) n , t.D(Str b3. F.M. Bro*q 2 onlrl,
Ecrnacr S.c19 Azrnn ffi) a., 16.tr.39, bg. F.M. Brcnrq I alcr 2 fub, Ecu.ddt

Brmo, lil) r", n3% bg. F.M. Brculn; t m.ler BcrnAorr Srcro Azulyt 2fl) n, I.39r bg.

F.M. Bronrn; I E b, Eorrdor, tuiu, nr Bru, Tungrrnhn' lflX) m., ZZJ(.38, bg. F.M.

Brouq 5 111tb, I fclnde, Ecrndor, C\rc Azuay, 25fl) n, D.II.39, bg. F.M. Btqm; 3
mr!e, Esndof, C\m Azrnn 2500 n , 23.tr.39r bg. F.M. Broum; I Eb Ecudofr C\rc
Azrnn 250 m., 25.II39, bg. F.M. Brcqn; I ftlnlb, Ecudof' Ugrdidc' 26fl n,
13.[X.38, ol F.M. Brourn; I rlde, E udofr Ugfmbi$c, Xfi m.r l5Xl38, €l F.M. Brc*q
I ub, Eqndor' Ssvilb & Oto r{zrnn 25(X) n , 15.II.39, log. F.M. Brun

BltNE AOIIII|BIIL t ndor, Cot@bi+ Tcr, Csucr, Jro" 19O7, bg. Prb d BrhHs!6

I ub, Colombi., Cigrri' Villeg@ 'New Grcordr'. ECUADOR- 2 unbr, I hlo'
Ecrndor, Andp3 of Eandor, El. Wbtryc4 I Erb, Eqnaot' Bm, Amz6' bg. Snnrti 4

Ealc., Eondor, Brmc, Rio Prrtez., E. Eondor, $ffi, lcg. M. G. Prlre'r; 9 D.bt' I
f@b, Ecudor, Ceyrdo, 9qxy, VI.yt, bg. Rocoborg; I mler EcuAc' C|rrc; I Eb'
Eqndtr, Brm, ffiF, April-Mey l9l\ bg. M. G. FrbC 4 E bt, Ecudof' B.u' E.

Eandor, @0', F€b. l9l\ bg. M. G. Prbr; 4 E b!, 'Eondor'; I Eder Ecudort

'Equtcgr', Emr. d'Ambsto, b8. R. P. Ilw Bhq I rn b, Ecrndtr' adlo| I mabr Esrut

Trmbo V8lby.

lf,Us0|. DERU. I rnrb, LI, Hurochiri, 3150 m., 29.fV.lSl' bg. P.tloclin$ 3 mlcr'
hrnemchr (catr feure y Setipo), 4(XX) m.r n.DLl947, bS,. Vollrnq I &orlor IJt llrnrc'
chid,3lsQ m", 2.V.1981, P. Hocling.l fcmrb, LI, Hrnrocbiri, 3150 m., 29.III.l98l' log. P.

Hocting.

Lcelolr cdb

AI|NE EOIMA I E b, Botivl& Ohzr enlme, 75q>l3ln fL p.IV.25; I mrb' Bolivl&

Ir Prz, Sorrtr, 2flX) m", Nov. ll-13, 1984, Irrit E. Mr. EIIL 3 mdc!, I &rn.b' knl
Ollrnt it mbo, C\zo, yilJ,, 8.II.47, bg. J.C. Prlictcr; 12 mbq I &mlc, Esru' Ollo
t itrmbo, Q1r2oo, yilJ,, 1.m.4?, bg. f.C. PrllirtcC ll Edas Fsnr' Olholrit nbo' Ctlzoo'
yn',3.m.4?, bg. J.C. Prtlirtq 2 abq 2 fclrrrbc, Fonr, Olh"teit""bq Ctzoor gN,
2A.I1I.47, b3. t.C. Prllbtoc I E b, I ftlrrb, Ecnr, Cattogr' 3ffi n", b3. E.l. HtdirUlo;
2gg1b., Eonr, Troe, 3O.V.Z), bg. E I. tttrningjo; 2rnb, nonr' tturyilts RtoTror'
l-2.Vt.& I unb, I ftodor Eoru, Ob. Mrdrp & Dic Sd' 25m n , b3. Frrd;2ndo!' hnr'
Hunyq 35fl) n , bg. FJfuol znbrEeru, MeoduPioduRub, (lzoq 95(X)', Z).m.

47, bt t.C. Prllirtor; I &orb, neru, ldrodnr Piacb Rub Ctzoo' gJ(tr, 6.III.O, bg. t.C.

PrllirtoC I mrb, E ftt, aUU*rmU Crzoq 3{) & 13.Itr.4?; I Eiltr hnl' qFrl" lff m"'

3.VI.41, bg. P. Toytlowlfi; I &oeb, Eenr, Crzaq 33(X) m., $t2.Vltr.65, bt. P.&8. Wylod'

zinsry.

D||NE BOLLA. I fub, Bolivir, 'high Bolivir', Irq.sr, 19 Scpt.' lcg. M. Courgr. PRU.
4 urlcr, Ecm, egrnfoA Crnbqn, 9(XXI, Aug. 1fl15, dry ero, bg. OcHco; 3 E lG., I hb,
nenl, Agrnt$i, Crr*qrq m, Iuly lq)s, &y ruo, bg. Oddcq 4 mlc!' n nt, esdrol,
Crr$sJfl, gXy, Oct. lS, &y eco, bg. Octcodcq t ab, hnt' A$dr4 Csrlbqnr gX)"
Scil. lqF, &y nro, bg. Oclcodco; t E bt, Foru, egdrol, S.E. nenr, tOr(XXf, bg. Oclcodcq

l6rle, netu, t irrtc, Dqrt. hrlrq l$l-sq lflX) n r IuV lqlq 2rnlt',, ncftl' Utfrroi' CrrrUf,
ruF, II.m.04, bg. G. Oclcodca; 3 Eda3, knr, Lffier{ Cerrbrla, $tr, wet ero' Mrrch .(X'

bg. G. Ocldcq lmb, ncru, Linbmi, CrnUqn, qXF, wet rcrro, NoY. .O4, b8. G. OcHco;
zrrlkr'r l &oab, Fcq Unbci" C.rrbrln, 95ff, dry rcuo' APr. .(X' b8. G. OcL'-dcq I rr b'
Feru, Lhbeol Crnbola, 95ffi, dry rcrro, ldry .(X, b& G. Odcodcq 3 mlat' nem' Uucryu+
E. kru, Atffi; 3 mdce, Pctrr, Mrrcrprt , E. kru, tQflX)t; 4 Elc., OreqD to Agtnhoir C.t&
brtn, 69(ff, Mrrch .05, bt. G. OcHcq I Ede, Fsn+ Prlc. 3dX) n to ltnAirtn AIX) n '
3.(tr. u,pt HlG, bg. ShGt; I nrb, hnr, 'Eenr" 3(m md 3 mdcr, I &oeb' htu' e$nhrt
Crr*r:rq qUF, Jrrc .O5, &y rcuo, log. Oclco@ I Erb, Eeilr C\uoor 3(ff n r lot. H. Dnrt
3Erl6, ft, rtr'ktrr';zurbsrkru, P!w. Gzao, Crttmgl 15fl)o., 1t99, log. GedcpS lrnbt
nonl 'k11r'; I fco{g, nem, R. rna'beri to Lhbroi, S.E. htu, m.04. b& G. OcHcq I ubr
neflr, Solo Dc"t go C.rlb.1n, 6ff, lr,.AL, &y ero' bt. G. Oclcodca; I Edc' 2 fulrl,
Fenr, Trrm.

llIUSU. ISRU. I Erb, tU, Ytrinaqui, db l(m m., 28.VII.IX], loS. P. Ilctdn8; .l mde, ru'
hm6 Yro{ngq ffi) m., 27.JJ%S, bB. P. Hocting; I mNb, 2fubc, Aodh (crce Inr!e)' 3460

rn , VII.!958, bt. F. Bhffis; I ub, hnoee Gotrc Jrqie u Srlipo)' 4ffi n", X2.DLI9{1, bg.
Vctlerd; 4 1rrilaq AP, Abamn 25fl) m., 4.IV.1978, bg. P. Hoctin$ I mrb, I ftodb AP' Kuchl'

un, h&6ur 3N m., 8.VII.|{E), bg. V. hcbcoB I Erb, CU, Chbcbc'ra' 3dX) n , b8. P.

Hcting I 6lb, CU, (lzcq %.IIJfli, b8. Col' Y. Crrrrrot I ab, CU' Gzoq 36(X) n, 9.

VIII.I975, bt. E. Bnr6 I nrb, CU, AbEr lrrurr 4St(X) m., 2t.VItr.lS3, bg. tJ- Vcrol I ub'
CU, O? h E Brm Airer, Rio Cociipntr, 2-m m., 6Xll.lytrt, 4. G. korr; I ftorbr tU'
5 hWTrrnr,3aXl m., zg.V.lylg, @. rrrrrlq; I fcanab, CU, Cdc.,2950 m",8.VIII.lffil' bt.
t.L V6119rcg I ab, AP, 25 h S Ctdtndm, Rio Cotenro, Ircei<:e, 35fl) m., l+ls.Itr.tgt,
I(rrsblt (No. 44).

Lcptace bathvlla

DIINE, IEIU. I urb, nem, Rio A4r1m, Dqrt, Locto. [Noo: tb,rp erp rrrcnl otbr rpociml
rft6o &rr qllllo Fotu rypclr to"b" qntiorbto; nc do mt inchdo lb b're until thcto o be

firtbr Edfic.timl.

|{USII IBU. I Erb, Ecru, P,\ nrqiil, hrrto btmlfu,,3(X) n, 29.8..1s\ b8. D. Snitb
I Eb, Fcru, L0, RioTigre, Merraolh, l4.frJgnr lot. A. Irloambq I E lor Forur ['or Riofittst
M.fflt& lg.VlJgn, lcg. A. t.rrcmte; I Erb, Forrl LO, Riofi3p, hloV.l99lr J. Alvrtlr.
I 61br FonL LO, Yurimrggr, MuSnrng 5.[X.1993, lH) E , bg. F. Grng; I ftolb' netu' LO'
Bs Rio Sddr, 130 m., l2.VI[.19q], lpt. H. Loqrpricq I ftorbr tru' LO, Rio Sufdl Cocbr

Shhgdro 130 m., ll.Vl.lgq), leg. G. Lmt.

Lcotolcr trigctttntstut

A||NE An@fTlNA" [Noto, mrlodll ft,6 1991, l9y2 AINNH ccpditio bw c pt ba pro'

Frcd ht b13 ba lo1tod to rscnrin pciriw idcntifrcrtior of crch rlrcimJ. CUIIE Zlrnlrl!',
2 &orbr, Chilb lft1eroq ? h NE of D@tho, 2Xl.l9y3, AIVINH FreoaUo' 4 mrlct, I fro.lo'
Chib, Ctojpq 5 h N of llhpcl, 12XI.1993, AI\{NH coeoelf,oo; 4 Edct, I &lnrb, CHb, Fl44
6 h S of Viqfir, BX.l9y3, AI\{NH Erpoditio" [Noto, edditioel AIftNH netorirl rt tcd to lb
rcoiq $rbor fc llcaificetio ir rtill ryrcFrcd rt the AMNIII.

3yNE AIGE[}!NA. zrrrkl, ergcatinq '8. Ai!cf'. CHILE. 3 Edat,3 ftrndcr' CHb, Aricr;

2 g1b;,,l hb, Chib, 'Ctili'; I Elo, I ftoeb, Chib, 'Chili', bg. Ehds; I mle,' Ctib,
Coqrdnbo, bg.lVrlbr. EUAIXX. 2rnlrl,Eqndor, I+ir, 1396 b8,. Dognin; 2rn!rl, Eqndor'

Zrolg;1a" l89q bg. Juillct. DERU. I E ht, 9 ftorbr, kru' Pirco' bt. W. Hoenryrtr; I Eb, 3

&o1tcr, vic. Trrrprce tChib} l trlib, 5 fcoelcr, Pant, Lim. to Chcicr' bg. A, M. Mcr; 3 E bt
2 fu!55,, hru, E o, Z) m", X.99, dry rcoo, bg. Sim; 3 ftodor, Egnr, CAocic.' N,
l?.m.lgla bg. H. O. Folbot.

||USII tflU. I Edo, Eoru, CA' IIdr. h Vfiq llfl) m., &loX.lfl4' bt. G. Lrur; t mb'
Eorrl CA lr M&ics, ffi m., 6.IX.194, bg. G. Irur; I !nb, kfl' CA cobo Crrcrr y

Conr61z+ m) in, ll.V.l984 let. G.I.rnrt &E. Pdrrz; I mb, Fcnr' CA hnd, l(ml3(I)
m., 9JOLl9l5, log. G. Lenre; I Erb, Eenr, I.I.,I{ecbde ColLnbry, Ccter Oozoo' t50 n", f,'cel
& ope, 3.m.1976, lo3. T.P. Ploumm; I nbr kfl' IJ- Rio ltronodq S & \ntur fl) n",
28.V.1984 tot. G. LG13 & E. Fdrpz; I neb, Bartq Al{, Srnlo Torfiio' 3(lt) n , 28.IV.1978, bt.
P. Hocling I 61b, ft'ru, IJ, tSlO n , Z).IV.196E, lcg. G. Lrmr; I alc"' nent' I, Atrt|lh+ 2lg)
n, Vi.1953, bt. F. Blms; I nrb, Eenr, LI, Cocdrcrlrr l{X)n", 1.N.ln4t lct. G. Lsn|!; I
Erb, hn1, IJ, Iftnnt 150 m", ?.XK.1969, bg. G. Lmo; 4 ulct, hlrr' I.J, f"r Molhr' 3.I[.lql4'
leg. G. Lg1r & N. Mcdh$ 3 Edc!, pcru, I.I, Trnbo do lrbo' 2flX) m.' XL.Vl.ln4, lct. G.

Lor; I E b, I ftoelo, n ftr, I-[ Clilrfn, & m., XI.VEJflS, G. L'*r; I Erbr hnr, lJ'
addry, ? LB E Sqdn, 830 m., 4{.V.1984 bt. G. Lo'r'or & E. Pdlrz; I mlb, Eenl IJ' a*reae
CoAUnri, ecrc3 I -rgn, 2Aff) m.r 4.VII.I983, lot. G. Lmr & E. Pdrrz; 3 Ebsr 2 hbrt
hnr, !C, Icr, {X) nr , 3X.1984, bg. G. Lrog & f.E. P(lw: s Ebt, 2 ftonlcrr kflr MOt

MoqtDgB, 1350 n , l?X.lS6, bg. G. Lrnr; 3 hlcr, neil, AN, Rio poddczr' Rr4dr' 2150

m", tX.l98!, lct. G. r rrnqr & E. Pdreq I fmle, Pcnl I{ Cregd[r' 3d} ra, A.III.|{14, bg.
G. Lrog & N. Mcdhr; I mb, Forq A& ? b", E. C.heponrrq 1450 m., t4.Ix.t98t, lst. G.

Ilnrt.
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LGotC hE4
BMNE lfiIsll. [Noto, tbis Etcrid uns listod ae pnntlpicel h tb body of tb peporl.

Lcoos &bfdo
BI|NE [Nac, thc renrm of tba scoi,or rdhor to tb BMNH rracultcd h tb dicorcry of
.dditiorl matcriel which we breby dctigntc, es rdditioel PAIAIT'?ES: Ef,UAIDR" 8

llabt,lfcNrrb, Eorador, Chinbo, l(m', Vltr.yr, bg. R6€obor$ I Esle, E$ador, arrayaqdt
I r le, W. Eandor, Huign, 23 FGbr. 1913, 3(m', bg. A. Ilelt I malo, Eqndor, W.
Eondor, Huigra, 4 Fctr. 1913, 3(X)0', bg. A. t n.

I:clbg rr*.ritilef
BI|NE PERU (Gelq€c Islsdt). I Eeb, I &orb, Bcnl, Gelqrgc Iskdq rrvkprtietUlc
Ishnd, 8.7.19U, bt. C. L. Colbtq 19ulcq 26fcrma,bc, ncril, Geloprgc [sto'yk, Trgrr
Co\rc, bg. C. L. Coll@no; I mr!o, l fcorb, Cnlrygc Ishnds, Wm, I.tr.Ol; 3 rbr2
fcorebo, Fortr, Gelopega Islends, Trgus Co\rc, Albcoarbl 6.8.1nA, bg.l. B. ttrclr; lm.!e,
I ftoab, Fcru, Galopega Ishds, Cherlcs IsL!4 lcg. R. H. Bock
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Notes Added at Proof

Note that in the Material Examined, under the entry LcP-

totes delalarda additional PARATYPES are designated.

Also, concerning the 'Nabokoviann etymology of L. delt-
landc, we have noted, rather by chance, a Pierre Antoine
Delalande, a French naturalist who collected in Brazil @apa-
nero, N., 1971. Essays on the history of Neotropical Dip-
terology with Special Refere,nce to Collectors (1750-1905)'

vol. 1, 56o Paulo, 2L6 pp.). Given the personae of Nabo-

kov's character 'Delalande' (see ETYMOLOGY under L. d3-

lalailc) it is interesting to query whether Nabokov might
have nrn across this historical name in his studies of En-

tomology.
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ABSTRACT
Based on historical and newly acquired qreci-

rnens, the taxonomy of Pseudolucia species occurring in
Argentins is slnmined. Nine species of Pseudolucia arc
presently known to occur in Argentina. Of these, three
were reported in the historical literature (but sometimes
misidentified), three were described in 1993, two are
described herein asi new from recently acquired material,
and enother (common to Chile) is reported for the first
timer from Argentina. Of the nine species, four arp pre-
sently indicated as endemic to the Argentine flank of the
austral Andean region and five occur both in Argentina
and Ctile.

Among species historically reported from Argen-
tina, P" ardirc (Bartlett-Calvert) is una-biguous an to
identification, as is the recently recorded P. chilcnsis

@lanchard). However, regarding P. ardina our research
indicates NE Andean (Argentina: Mendoza) and Patagon-
ian populations are distinct enough to warrant description
of P. andina neuquenietuis, new zubspecies. The status

of two other historically reported taxa, Pseudolucia grata
(Kdhler) and Pseudolucia puago (Mabille), required
review and revision. Concenring the first, Irylos grata

Cn- 'L.as [,ajas' Argentina) is clarified from its t]"e 8nd,
though poorly known, appears to be an authentic Argen-
tine endemic. Lycacna patago Qong an austral nomencla-
torial enigma) is clarified by recent location of t)"e
specimens, designation of a lectotype md, based thereon,
placement as I subspecies of Lycacna tyrnessa Hewitson
(Pseudolucia tyrne.ssa patago new combination, revised
statu). Furthet, P. tyrnessa is shown to be conspecific
with P. zembla B6l:ait and Johnson, new synonJrm.

Concerning recently described species, Pseudo-
lucia lanin Bdlint and Johnson 1993 is elaborated further
to include its female and documented with wider geograp-

hic distribution. Cherchiella argentina Balletto [1993]
takes priority over P. sirin Bdlint U9931, nevy synonJrm.
Additional records of Argentine endemic P. charlone 86-
lint and Johnson are provided and this species distin-
guished from a "look-alike' new species P. shapiroi
whose females show the deep orange FW orb which oc-
curs t azily in males of P. charlotte. Another new spe-
cies, P. humben is described from SE Saha Province.

Pseudolucia chileruis @lanchard), common in
Chile, is reported for the first time from Argentina. Fur-
ther taxonomic analysis of northern Argentine populations
of this species are recommended from additional material.

External and morphological characters of Argen-
tine Pseud"olucia, compared to those of Chilean @ngen-
ersi, illustrate (1) the structural diversity but clear overall
monophyly of the genus and (2) thalt splitting of Pseudo-
lucia into separate genera based on its putative "species
groups" can 

'be 
achieved only through the use of arbitrary

characters and selected taxa. Accordingly, and since Cher-
chielb as constituted by Balletlo is paraphyletic yithin
Pseudolucia, the latter ig rnaintained as the generic na-e for
the entire assemblage (Chcrchiella and Pallidub Balleuo
being synonyms).

INTRODUCTION
Recently, we established the occurrence of numeroru

species of the polyommatine lycaenid genus Psetdolucia n
Chile and the Patagonian Region of Arge,ntina (Bdtint and
Johnson 1993). The genus is remarkably diverse in the Chil-
ean administrative regions of Elqui, Coquimbo and Bfo-Bfo
where several distinctive species groups co{ccur. Among
these, the plumbea€roup of taxa is remarkably speciose,
with five species occtrring in central Chile alone (BClint
1993a, Table 2). The central Chilean diversity in Pseu-
dolucia is particularly notable because, within I relatively
small geographic region, numerous sister species are both
sympatric and syarchronic. These qpecies, nearly dl recently
described, Bre readily recoglizeA by wing pattern and their
interspecific differe,nces clearly corroborated by genitalic
characlers in both sexes. Recent description of the species

results prinarily from the many qpecimens having been previ-
ously unavailable to specialists (series derive, in most cases,

from throughout the twentieth century). Chilean lepidopt,er-
ists were, in fact, awanp of the diversity zuggested by local
samples but unable until recently to collaborate with special-
ists who could locate t)"e material, properly diagnose histori-
cal taxa, and describe new entities.

Systematic work elaborating austrd diversity in the
polyommatine lycaenids is paralleled by recent work on the
sister group - eumaeine lycaenids. In this group, the junior
author and colleagues have enumerated some half dozen nelv
austral taxa in the "hairstreak butterfly" ge,lrera Eiseliana and
Heoda (Johnson, Miller and Herrera 1992, Johnson and Mil-
ler 1992). These genera also showed a pattern of diversity,
sympatry and synchrony, particularly in central Cbile. As
with their polyommatine counterparts, the "new' hairstreak
species derived from large (mostly twentieth century) samples

not previously seen by specialists and showed outstanding
wing and structural charactels.

In a recent catalog of polyommrtine lycaenids from
montane and austral South America, the senior author (Bdlint
1993a) emphasized the biogeographis importance of newly-
documented lycaenid endemics from atrstral South America.
He particularly commented on the diversity indicated yithin
the geographically compact (but ecologically varied) region
of central Cbile. The present paper has been prepared to
emphasize the si-ilar, but previotrsly poorlydocumented,
diversity of Pseudolucia in the Andean and austral provinces
of Argentina. These Argentine Pseudolucia are important not
only for their diversity but because analysis of their taxon-
omic characters compared to Chilean conge,lrers enlightens the
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distinction of zubclades ("species-gro-ups') within the ge-

mls. Particululy, the Argentine taxa illustrate that,

though clearly sharing I common overall grotrnd Plan,
Pseudolucia taxa show a remarkable, and (considering

characters of both sexes) often contradictor!, diversity of
characters. Lack of an unequivocal basis for dividing
Pseudoluciainto objective " qlecies-groups ", which would
embrace both the Argentine and Chilean taxa, directly
addresses the controversy surrounding whether workers

should further 'split" this large genus into several genera

based on a synoptic view of the comrnon usage species

groups (see Balletto 1993). For this reason, despile some

recent synoptic work cited immediately above, we contin-
ue to treat Pseudolucia here asi one genus.

MATERHLS AT.ID METTIODS
&Ibaions. Study concerning Chilean Polyom-

matinae was aided by the concentation of large specimen

series in the hands of three or four local collectors or
institutions. This was not the case for Argentine material

and is what has generally prevented progress on the Ar-
gentine Polyommatinae. To prepare the present paper we

aggregated small samples from various sources and sorted

from this larger set the specimens relevant to taxonomic
groups eventually included. In one sase, shrdy material
was compiled from the mlin collection of the blogisk
Museum, Copenhagen (ZMK) by its curator and forward-
ed to the senior author for study. Both authors assembled

material at The Natural History Museum, London (BM-
NHt) and the junior author assembled specimens from the

Anerican Museum of Natural History (AIUNII), Field
Mtrseum of Natural History (FMNII), Instituto Miguel
Lillo (Tucumdn, Argentina) and from collectors Robert

C. Eisele (Jujuy, Argentina), Arthur M. Shapiro (Uni-
versity of California, Davis), Luis E. Pefra (Santiago,

Chile) and the late Jose Herrera G. (Santiago, Chile).
From these generic samples, representatives either directly
listed below, or relevant for comparative study, were

culled for analysis and elaboration at the species level.

Since the aim of the present paper is to provide a compact

picture of Pseudolucia in Argentina, including elaborated

geographic distributions, we again rePort full collection
data from the BMNH and ZMK material listed by Bdlint
(1993a). Following this analysis of Pseudolucia, certain

voucher material has been deposited at the Hungarian Nat-
ural History Museum (BudapesQ @NHM). Such material

is cited below and in zubsequent entries as appropriate.

In some cases these deposition notations replace others

cited heretofore in Bdlint (1993a) and Bdlint and Johnson

(1993). In addition, wo have consulted various material

at the Museum National d'Histoire Nahrrelle, Paris (MN-
HN) (visited most recently by the jtrnior author in 1994),

or herein cite certain material from the MNHN catled to our

attention by Dr. Gerardo I-amas.

Taniwlogt In preparing the taxonomic text we

have used the terminology from our previously published
work on Pseudolucia (Bdlint and Johnson 1993, as smended

by comments in B{lint 1993b). Intrageneric comparisolls
follow taxa described in, or commented about, in the above

citations, including (1) the species groups (cited asi 'x'
Group') for intrageneric structural zubgroups of Bflint and

Johnson (1993) and (2) cluslers of species superficially
similar in overall wing patterns (cited 8s 'tr-like taxa")

consistent with Bdlint and Johnson (1993). All the color
defrnitions in descriptive entries have been conformed !o

Maerz and Paul (1950).
Fffi. Text. We arrange the taxonomic entries in

three categories- first, taxa historically attributed to the

Argentine fauna; second, recently described austral taxa

which occur in Argentina; and third, two new species and one

new subspecies described here from Argentina. Because of
the frequency of historical misidentificationsi, we have had to

depart from the usual practice or organizing the text around

taxon entries. Tnstead, we have employed subtitles appropri-

ate introducing historical nomenclatorial problems, followed
closely thereafter by the taxon citation (as "Argentine Pseu'

dolucia Species '#N ') revised by us recent evidence (especi-

ally reference to tlpe material).
This format is useful for three reasons. First, it

avoids introducing taxa by incorrect former usages; second,

since our netv synonymies result mrinly from review of tlpe
material, after the initial revised taxon citation we can readily

list the appropriate new synonymies; third, the species entry

numbers correspond to a zummarial synoptic list of Argentina

Pseudolucia presented at the end of the paper for rapid refer-

ellgg.
Considering the total result, it is helpful to not,e here

that (as with so nnny poorly-studied Lycaenidae from south-

ern South America) the status of recently described species

stands up well under further scrutiny and additional specimen

series; the stah,rses of some old names, however, often in-
volve synonymy. This probably results from early specimen

series representing a few well collected localities while many

modern series come from concerted local collecting in areas

known for biological endemism.
trlwtrations. Illustrations have been organizd ta

accommodate considerations both of the present paper and

review of pertinent illustrations made of varioutl taxa in the

past. For instance, after publication of Bdlint and Johnson

(1993) the authors had numerous requests to elaborate the

specimens figured by the publisher in "Photoplale V' of that

paper, particularly in regard to statuses as types. To meet

We use this ebbreviation consistent with the United Kingdom ('UK')
statutory neme 'British Museum (Natural History)' which, for legd

purposes in the IJK, has remained unchanged'
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this need we have reprinted the original Photoplate V

fterein Photoplate D and give an annotated picture key
to the plate on a facing page. Photographs of specimens
pertinent to new treatment herein are inco{porated in Pho-

toplate fV. In each taxon entry below, pertinent illustra-
tions are listed after an initial zubtitle 'Figltres. " In these

captions, for rapid reference, figrrres that are included in
the present paper are botded (e.9. as 'Photoplate fV" or
'V', of as listed immediately after the bolded citation
"Figs.'). Unbolded citations refer to illustrations in pre-
viously published works.

HTSTORICAL PffiWOLUCU FAI]NA
OF ARGENTINA

Species Correctly Cited in the Historical Literature

Historical literature on Argentine Pseudolucia is
basically limited to K. J. Hayvard's 1973 "Catalog'; P.

K6hler (1934) contributed one species description but this
postdated his 1928'Catdlogo' which listed no high Ande-
an or austral blues. One Pseudolucia species previously
attributed to Argentina has no nomenclatorial problellls.
This species, widespread in Chile and southern Argentina
is

Argentina Pseudolucia Species 1-

Psdolucio andino (Bartlett-Calvert)
Scolitanti.des ardina Bartlett-Calvert I 894.

Synonym: Scolitantides horstiUreta 1949 (Boln.

Mus. Nac. Hist. Nat. Cbile 24: 122, Pl. 6,f).
Early Argentine citations-
,S. andina Calvert [sic]: Hayvard 1973: 166

(generic usage archaic).
Figures. Adults- Photoplate fV: A-D, V: U,V; Bdlint
1993a, IVA,53-55. Crenitalia- Figs. 3,9,1 l; Bdlint and

Johnson 1993, dJ,gL.
DHGNOSIS. Wings. Large (FW to 13.5 mm.)

easily recognizfA by overall brownish DFW,DI{W
(bronze in nominate, darker in new subspecies described

herein, sometimes finely grizzled with blue); VHW with
jagg"d brown crescents comprising the VHW V-shaped
band. Confusable only with some smaller P. plumbea
specimens in which ruptive elements approach the more
j"gg"d habitus typifyin g P. andina. Patagonian (Neuqu6n
and Chubut) specimens are very large (13.0-13.5 m-.)
and generally darker than bronze-colored Chilean exam-
ples. We segregate the Patagonian population as P.

ardina neuqueniensis new subspecies, hereafter). The

nsminate and new zubspecies do not differ in the genitalia.
Morplobgt Male showing genitalia with distinctive

valvae- lacking the hooked t€rminal rostellum of other eon-
geneni and instead showing a 'fleshy' terminal lobe tapering
to a blunt end; female terminalia reminiscent of elements in
the' plumbeaGrcup", central structure ellipsoid, with dimin-
utive and with a thickened nodule terminad somewhat like
'chibnsis€roup'.

DESCRIPTION. See Bdlint and Johnson 19932 19

(regarding original figure citations, Bdlint and Johnson 1993
fig,ued the Chilean population, Photoplate V: U,V [same
hereinJ; B{lint 1993a, Figs. 53-55, figured the Argentine
population). Adult phot,ographs herein, Photoplate V,U-V
illtrstrate respective upper and undersurfaces of a male.

DISTRIBIJTION. $tdial: Fig. 1. Argentine
members of the nominate zubspecies are known only from
Mendoza Province at high elevations (2400-3100 m.); the
new Patagonian zubspecies occur at considerably lower
elevations (700-l2OO m.). Tanporal: Dlominate specimens
(including Chile snd Argentina) date from October to Janu-
ary; Patagonian specimens of the new zubspecies have labels
ranging from November to March. However, sparse data to
date suggests both these summrries still reflect sampling
elTor.

REIVIARKS. Characters and somposition of the

'tandina Grouptt of Psdolucia.
Bdlint and Johnson (1993) stated that they would

initially cltrster Pseudolucia taxa based on the traditional
characters stressed by Nabokov (1945). They also noted that
eventual study of additional characters would probably rein-
force the strong monophyly of the numerous taxa placed in
this genus. Consisent with the first point, the andina€roup
was initially defrned by the male genitalia lacking a hooklike
rostellum (Nabokov 1945, BClint and Johnson 1993). How-
ever, consistent with the second point (and pertinent to our
comments about the inadvisability of further splitting of Pseu-
dolucia into several genera) study of the sagum indicated is
presence in taxa of the andina-, chilcnsls- and collina4roups
and absence in the plutnbeA- a\d sibylla€roups. By this cri-
terion, Pseudolucia lanin (placed by Mlint and Johnson in
the plumbeaGrcup and treated in subsequent entry) would be
along with Pseudolucia andirn.

Such a ready shifting of species betrveen various
Pseudolucia'species groups", based simply on the considem-
tion of additional characters, underscores the monophyly of
Pseudolucia and the questionable monophyly of zubset genera

that might be erected.
Infraspecific Taxonomy of P. andina. Below, we

distinguish trvo subspecies of P. andina.
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Subspecies

Psdolrcia andiru ailina (Blanchard)
Figures. See citation for species just above.

DHGNOSIS. Wings. Smaller (FW alar 8.0 -

10.8 -ttt.) compared to new zubspecies (11.5 - 13.5

tttm.) below. Male FW lighter brown, often bronzpl oc-

casionally strewn with silvery blue scales. Females larger

considerably larger (9.8-10.8 mm.) but not approaching

fsmrle size in new zubspeies below (10.5-1,3.5 ttt-.).
MATERIAL EXAMINED. Argentina . 266,

19, Prov. Mendoza, Parque Pral. Aconcagfra, between

I-agfrna Horcones snd El Durazno, s8. 8400', 30.xi.1989,
A.M. Shapiro GTNHM); ld, Prov. Mendoza, Valle de

Las fuflas, sa. 7000', 3.xii. 1989, A.M. Shapiro (HN-
HM); 1d,19: Puente del Inca, Mendoza, H. J. Elwes
(BMNH).

Pseudotucia ardina nquafunsis Bdlint and Johnson
NEW SI]BSPECIES
Figrnes. Adults- Photoplate IV: A,B; Bdlint 1993a'

IVA,53-55. @nitalia- Figs. 9,11.
DHGNOSIS. Wings. I-arger (FW alar 1l'.5 -

13.5 mm.) than P. andina atdina (8.0 - 10.8 mm.).

Male FW ground darker brown, never bronze as P. a.

ardina. Females considerably larger than nominate zub-

species (10.5-13.5 ullll. | 9.8-10.8, n:4). VHW pattern
jagged as in nominate but somewhat more ruptive in fe-

males.
Morylubgt Figs. 9, 1 1. As noted above, quite

identical with P. d. ardina except for somewhat larger

overall facies paralleling the larger body and wing size of
the new subspecies.

TYPES. Holotype male, allotype fe"tale, la-

belled "Neuqu€n}}: Paso del Cdrdoba, 1200 m.' 1. xii.
1981, Nielsen & Karsholt', respective genitalia dis-

sections, ZMK slides #15 (male), ffi9 (female)' both

deposited HNMH. Pararypes. 766,19, Valley del I-ago

Blanco, Chubut, Thursby (BMNH); 16, Territory of Chu-

but, N. 'W. Patagonia, 2500 ft, March 1920, Maiten

(BMNH); 466, 299, Neuqudn 202 Paso del cdrdoba,
1200 m, I.XII. 1981, Nielsen & Ikrsholt (ZMK); Prov.

Neuqu€n, San Martfn de los Andes, t946, leg. Hayward

and Willink, 3dd (IML).
REI|{ARKS. Biogeography. The distinction of

the high Andean and Patagonian populations is biogeo-

graphically well defined (see e.g. Shapiro 1991). Further

investigations must be made to study the biology of P.

andina populations existing at different longitudes.

ETYMOLOGY. Named for the type locality.

A second species often cited in the historical litera-
true was described from Argentina and its types bas bee'lr re-

cently examined by a colleague. Given what csn be surmised

form the tlpe and the type locality yis-a-vis material in our
possession, the species appears unambiguous as follows'-

Argentine Psdoluda Species 2-

Ps&lucia grda (K0hter)
Itylos grata K6hler 1934.
Early Argentine Citations-
Pseudolucia colliru grata Hayward 1973 (ttcc cvllina

Philippi [combination in eror bas€d on simplistic
view of VIIW pattern, see Remarks and Bdlint and

Johnson 1993' Bdlint 1993a, 1993b1).

Figures. Adult- Photoplate IV; BClint 1993a, M,49-50;
Genitalia- Fig. 5; Bdlint 1993a, 114.

DIAGNOSIS. Wings. Medium sized (FW 10.0 -

11.0 m-.) easily recog1uzqd by overall ether blue (35K2)

DFW, DHW of males, females brown with suffusion of
orange across FW medial area; VI{W with spotted postmedial

band comprised of irregularly shaped brown elements extend-

ing from the tIW costa to snal margin and offset by e full
band across IIW postbasal area. The only similar Argentine

congenet, P. argentina, is smaller with different VI{W pat-

lern (see below).
Morplwbgt. Male showing genitalia with @mmon-

place polyommatine valve, relatively robust with sclerotizd
terminalia, terminal rostellum well-hooked, with large arch of
hook (contrasting P. argentina), saguln absent (contrasting P.

ardina and P. lanin), Female genitalia not known, most pro-

bably showing winged habittrs of the plwbea€roup.
DESCRIPTION. See K6hler 19342 39-40.

DISTRIBUTION. SNuaI: Fig. 1. Only known
from the type locality ("Primer Pino', [legU6, Neuqudn,

Dept. I-as l{as) and from other specimens with data listed

as 'Nahuel Huapi' and 'Tecka' at " 1500-1600 m.' . Tqn-
poralz dates of specimens range from January to February.

REMARKS. The ldentity of Psdolucia grata
and its Affinities. Bdlint (1993a) summarized Argentine

specimens suggesting Kdhler's nalne and commented on

which of these appeared most like the originnl description.

The holotype of Irylos grata is preserved in Museo I-a Plata,

Argentina (Dr. Gerardo Irmas, in litt. to Bdlint) and not in
a private collection @ridges 1988: I. 148). Although we

were unable to obtain the type specimen directly, it has been

recently examined by Dr. I:mas. His conments concerning

the type (G. kmas in litt. to BClin$ zupport our recognrtion

of the previously noted specimens from Nahuel Huapf' Ar-
gentina (B61int 1993a) as being typical of the taxon (Bdlint

1993a, photoplate IVa 49, 50.). This further confirms that
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P, grata is stnrcturally typical of the plumbeaGroup and
dso appears to suggest that P, grata is most closely
related to P. annamaria Johnson and Bflint (1993 3 7) de-
scribed from central Chile.

Bdlint (L993az 2O) originally listed three Ar-
gentine specimens under P. grata [beyond those above
disctrssed under P. laninf: (1) 19, 'Nahuel Huapf, Pata-
gonia", Jan. lgLZ (BClint 1993a, Photoplate IVa, 50)
(BMNH); (2) 16, "Tecka, Territory of Chubut, N.W. Pa-
tagonia', 3000 ft, Jan.-Feb. 1920 (Bdlint 1993a, Pho-
toplale IVa, 49) (BMNH); and (3) lg, with more current
data- Salta, Rosario de la Frontera, Los Banos, 8.iv.
1979 (ZMK). The latter specimen was noted as diverging
from the facies of the first two but, based on I con-
servative notion, suggested as perhaps meaning there was
some polytypy in the species if it indeed ranged north-
ward. For puqposes of superficial diaguosis, the first
specimen shows a DFIW pattern appearing identical with
the holotype specimen of grata illustrated by K6hler
(1934. figs. l-2). Unfortunately, as noted by Bdlint
(1993a), the genitalia of this specimen are lost (a female
Madeleinea moza aMomen having been attached to the
specimen, as BM. No. l9ll9). Considering Lamas' re-
cent examination of the type of grua and sexual dimor-
phism typical in 'plumbea-like' taxa, the second noted
male specimen appropriately complements the Nahuel Hu-
apf female for purposed of characterizing grata. This
allows us some confidence in drawing inferences from the
intact genitalia of this Chubut male (Bdlint 1993a, fig.
114) which typify tbe plumbeaGroup of Pseudolucia (86-
lint and Johnson 1993). Accordingly, we figure this
male/fernale herein to represent P. grata(Photoplate fV).
Based on this d.iagnosis it can be readily seen that the
divergent specimen originally listed under !. grora (from
Salta) represents an undescribed entity and we treat it
subsequently as Pseudolucia humb€rt, new species. Sep-

aration of the above specimen from a cluster initial con-
sidered as possibly representing K6hler's 1934 'Irylos
grata' typifies what we showed from extensive series of
Chilean Pseudolucia, that divergence but overall phylo-
genetic unity of the genus strongly recommends no further
splitting of the large assemblage into additional genera.

MATERHL EXAMIhIED. Argentina. 19: Na-
huel Huapf, Patagonia,I. I9l2 (BMNH); ld: Tecka, Terr.
Chubut, N. 'W'. Patagonia, 3000 ft, I-II . 1920 (BMNH).

Species Incorrectly Cited in the Historical Literattre

The Problem of t'Argentinett Lyuena patago Mabille
1899.

A major obstacle to fully understanding early
species names applied to Argentine Pseudolucia lies in the

uncertain identity of Lycaena patago Mabille 1899. Histori-
dly, tlpe material for this species has been reputed from the
Museum National d'Histoire Naturelle, Paris (MNHN) (Brid-
ges 1988) but had remained undocumented. Forttrnatelyr wo
were able to ascertain from MNHN staff that the relevant

'patago' material (from the Cape Horn Expedition) wasi not
mrintinsd in Paris but sold to Oberthiir, whose collection
went to the BMNH, London (Viette 1956). Thtrs, the single

extant male specimen with the label 'Chili" in the Oberthflr
Collection (listed by Bdlint l993az 18) is a syntype and can

frnally clarify the identify of this long enigmatic taxon.

During a recent visit to the MNHN, Dr. Gerardo I amrs
(pers. comm. to B6lin0 located a female of Pseudolucia otF
dina with a 'Santa Cruz' label attribulable to Mabille. Dr.
kmas sugge,sted that this might be the type of L. patago.
We are reluctant to share this view, however, since the ori-
ginal description clearly states: 'Alae griseae, saeruleo parce

micantes...Punta iog exemplaire mAle'.
Historically, 'patago' has always been considered

part of the 'Argentine problem" in Pseudolucia even though

its putative type locality (Punta Arenas) is part of modernday

Chile. Current knowledge of austral Pseudolucia distribu-
tions suggests that these 'blues' do not occur as far south as

Punta Arenas or the Brunswick Peninsula and that the cited

type locality for 'patago" should be considered su*spect. Dr.
Arthur M. Shapiro (in litt. to Johnson) notes that the south-

emmost records of Lycaenidae known to him are from Ultim"
Esperanza, some 20O km. farther north. Bdlint (1993a: 18)

took into account the southerly location of the 'Patago' type
locality in properly identifying the species prior to location of
a type. However, with a type in hatd, further synonymic
problems arise with 'patago" and these require some histori-
cal review.

Historical Review. Bdlint (1993a: 19, figs 38- 40)

originally discussed Pseudolucia patogo (Mabille, 1889) from
sparse material identified from Argentina. As noted in 86-
lint's Catalog, "palago' has been historically constnred as

synonymous with Lycaena collina Philippi 1859 (based on

cor''mon usage identifications of this latter taxon in Chile) or
Scolitantides plumbea Butler 1881 (Bridges' 1988 combina-

tion, given without explanation). Subsequently, Balletto
(1993) construed yet another identity for 'patago' from Ar-
gentine material examined by him and this identification has

not been further discussed by other workers.
Concerning Lycaena collina, Bdlint (1993b) has

sumrrnnzpd a variety of evidence suggesting that collina (al-

though lacking extant type material) is most likely described

properly by Bdlint and Johnson (1993: 5{). Considering the

large number of specimens now representing this entity and

its consistency with historical identifications by experienced

Chilean workers (L. Pefla, in litt. and in press) we have to
conclude that Nabokov (1945: plate 'l 'col.4") inadvertantly
chose a female of the 'look-alike' congener P. lyrnessa (zem-
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bla sensu Bdlint and Johnson 1993) for his illtrstration of
lsmale 'collina' (see fig. 16 herein). Certainly, Nabokov

was not aware of the diversity of taxa which share the

"V'-shaped VI{W band rn Pseudolucia (see B{lint and

Johnson 1993) since Nabokov does not even mention the

female of 'collina' in his text attributed to that taxon

(1945: 34). As noted by Bdlint and Johnson (1993) and

B6lint (1993b) there is no difference within Pseudolucia

a.s dramatic asi that of the bifurcate female genitalia

attributed to P. collina by us and the fasies of plumbea-

Group taxa shown now to include historical 'patago'.
Bridges' (1988) placing of 'patago' with plum-

bea as a subspecies obviously restrlted from the former

synoptic approach to all taxa resembling 'plumbet' and

thr 'LiUfiographic' method used by Bridges to compile his

catdog list.
Balletto (1993) appears to have zurmised the

meaning of 'patago" from some specimens he returned to

the Copenhagen museum, without specific identification

labels butwhich (from his Material Examined) correspond

with the description of his 'Chqchiella pntago" Balletto

(1993 z 234 and 236). Examination of these specimens by

the senior author indicates clearly that they are coll-

specific, indeed identical, with Pseudolucia lanin Bdlint

and Johnson 1993. Since, among the uuny recently des-

cribed austral Pseudolucia, P. lanin does not correspond

strongly with the original description of 'patago', Bal-

letto's identification of ' Cherchiella patago; apparently

resulted from the sampling eror inevitable in the few

Argentine specimens available to him. Undoubtedly' sllo-

ther factor was Dr. Balletto not knowing that cornmoll US-

age of the name 'collina' actually embraceAtwo 'look-

"lik""species(cotlinaandly'nessal:zemblainBdlintand Johnson 19931) actually belonging to differpnt struc-

tural groups of the genus. Balletto most likely supposed

that P.lyrnessa, occurring syntopically with 'C. patago',

was the historical 'collina' . Since Balletto applied the

name 'patago" to the material he viewed, od not a new

name, P. laninremains the valid name for this population

and is reviewed subsequently in light of additional materi-

al now available to us.

The generic validity of 'Cherchiella' (as noted in

more detail below and in Bdlint, in press) hangs on the

aforementioned problem of whether it is desirable to split

Pseudoluciainto several genera. The proposal by Balletto

(1993) is not preferred among resident New World shl-

dents of the Polyommatinae (Bdlint 1993b follows Gerar-

do Lamas, in litt.) because of the sampling error evident

in the criteria for Balletto's additional genera. For

example, if one follows the combinations of Balletto,

whose type species for ' Cherchiella" was 'Cherchiella ar-
gentina' (identical with but having priority over more

elaborately treated 'Pseudolucia sirin" Bdlint 1993a: 20),

'Cherchiella' is not monophyletic. It contains 'C. argen-

tina', stnrcturally a member of the plumbeaGtovp (e.9. 'Ji-

Wtta-IsubJGroup') of Psendolucia, and 'e. patago' sensu

Balletto (synonym of Pseudolucia bnin Bdlint and Johnson

1993), struchrrally a member of the 'and.irn€roup' of
Pseudolucia according to the male genitalia.

Identification and Status of Lycacna Patago-
Fortunate as a foobrole to this historical confirsion'

oru location of a Lycacna patago syntype allows final resolu-

tion of the matter conistent with the original treatment of
patago by Bdlint (1993a: 19, figs 38-40). This type also al-

lows trs to objectively place 'Patago' as a zubspecies of 8Il-

other early narne for which there is also an extant t)rpo- Ly
caerut $rnessa Hewitson 187+ and place the Pseudolucia

zembla Bdlint and Johnson 1993 8s I junior synonym consis-

tent wirh Bdlint (1993b).
TYPE IUATERI/\L EXAMINED. LECTOTYPE

of Lycaena patago, designated here: 'Chili; ex Oberthtr
coll., Brit. Mus. lg27-3; I-ectotlpus, designated by Zsolt B6-

lint and Kurt Johnson 20.IL1994, Budapest', BMNH.
This placement allows us to treat the Argentine

occurrence of P. tyrnessc as follows:

Argentina Psetdolucia Species 3-

Pseudolucio tyrnasa Nago (Mabile), NEW
CoMBINATION, REVISED STATUS.

Lycaena lyrnessa Hewitson L874.

Lycaena patago Mabiile 1889, REVISED STATUS.
Pseudolucia zembla B6lint and Johnson 1993 (syn'

onym after Bdtint 1993b).

Figures. .4dult- Photoplate fV,E ltyrne^ssal F fttuagol;
Photoplate V: C,D originally as zembla: Bdlint 1993a, IIIB,
38-40 (discussed therein under lyrnessa patago). Genitalia-
Figs. 7,ll; Bdlint and Johnson 1993, dB,9B.

DHGNOSIS . Wings. Small (7.5-10.0 mm.), easily

recoguzfA by lustrous, deeper salvia blue (33D10) of male

DFW, DHW ground, females DFW, DFIW ground brown in-

vaded by suffusive median orange and costal blue. VI{W
with "V"-shaped band comprised of rather concisely digned

brownish spots contrasting gray ground. Immediately sep

arable from sympatric P. charlotteby unicoloured DFW IIre-

dian area (P. charlotte orange colored) andjagged VHW Pat-

tern (P. charlotte fiIqtive).
Morplwbgt. Male (fig. 7) showing the genital val-

vae steeply sloped in the posterior and less produced Baird's

angulation (contrasting P. collina), sagum present, uncus

strong and horse-shoe shaped (contrasting P. charlotte), fe-

male terminal tergite typical of species Group (see Bdlint and

Johnson 1993 , 12 fig. B), genitalia with sclerotizeA terminalia

elongate and winged, ve{I nalrow compared to congeners (P.

humbert, P. shapiroi) (figs. 17,20,2t).
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DESCRIPTION. See Bdlint and Johnson 1993:
6 (under P. zembla).

TYPES. See above discussion and Bdlint 1993b.

DISTRIBUTION. Wial: Fig. 1. Represen-

ted by few specimens from Argentina. Specimens from
Nahuel Huapf ("Eastern End'), Camino del Tronador,
Rio Negro Prov. and Paso del C6rdoba, I-ago Tromen,
Neuqu6n Prov. suggest an altitudinal range of 800-l20fr
m. More well known from Chile, with nuuprous speci-

rnens from Coquimbo Region localities south to the Bio
Bfo Region at altitudes of 20004300 m. Tanryral:
dates on Argentine specimens range from November to
December.

REII{ARIG. Thet€ is a great need for data on
the life histories of austrd 'blues" before any generalities
Gan be drawn concerning their biogeography. The distri-
bution of P. ty'ttcssa warents comparison to some austral
pierids reviewed by Shapiro (1991), o.g. Tuochila mer-
cedis Eschscholtz and T. tlrcodice Boisduval which occur
in Patagonia north to Neuqudn and south toward Tierra
del Fuego. The northward distribution of P. tyrrcssa
appears much like these two pierids. However (as noted
above under P. grata), Patagonian Pseudolucia do not ap-
pear to duplicate this distribution southward. This may

result because of the lack of zuitable lycaenid foodplants,
a matter which can only be further enlightened by much-
needed life history work on these austral 'blues', How-
ever, some interesting comparisons can be made from ap-
parent sister taxa indicated by morphological study.

First of all, as with pierids, there are sister parrs

of species or subspecies occurring on the respective east-

ern and western flanks of the Andes. Tbe distributions of
little-known P. grata in Patagonia and its distinctive sister

species (P. anrurnoria and P. plurnbea) in the Santiago

region of Chile offer a good example when compared to
the P. tyrnessa complex (as redefined herein by a number
of new synonymie.s). Reminiscent of the the taxonomi-
cally isolated pierid Eroessa chiliensis Gu6rin, P. tyr-
nessa appears &s a very distinctive and relatively homo-
genous lineage compared to the 'gratal annarnarial plum-
bea' triad. P. tyrnessa is widely but disjunctly distributed
in Chile; it appears mesically adapted but barely crosses

into Argentina via the mountain pesse.s. Considering var-
iation in currently knoum samples, the isolates of P. tyr-
rrcssa scattered in Chile from the Andean flank to sea

level appear only of subspecific worth. This contrasts the
entities of the sister triad wherein historical circumstances
appear to have produced three quite distinctive species.

Regarding this difference, the lyrnessa complex may illus-
trate either recent dispersion (sensu Platnick 1976) into
restricted niches or vicarian@ of a larger ancestral range
into farflung and hardlydifferentiated isolates. Further
insight conceming these contrasting regional distributions

rn Pseudolucia may come only from life history informetion.
Another example of the urgent need for life history

information concenrc the commonly collected species P. an-
dina, a species far rnore well known thnn most Pseudolucia
but showing much the same distribution as P. tynessa, P.

ardina is collected often and 'weedy roadside' is a comment
frequenting P. ardina labels. One might infer from this that
P. andina is an ecological generalist perhaps increasing its
distribution with the aid of deforestation and domestic farm-
ing. For instance, Shapiro (1991: 179) notes deforestation in
and around the Nahuel Huapf "I-ake District" commenced in
the l9th Century. However, currrent distributional data on P.

ardiru shows it to be sympatric with highly endemic taxa like
the pierid Colias merdozina and polyommatine congeners P.

shapiroi and P. argentina. Shapiro (in litt. to Johnson) says

his experience does not suggest P, ardirn as a weedy oppor-
tunist; rather, the insect is already at home in the barren
areas of naturally treeless regions. Frequency of "weedy
roadside' data on labels for P. andina may simply reflect an

ancillary habitat for the butterfly urore often frequented by
collectors. Schwartz (1989) and Smith, Miller and Miller
(1994) have noted that little is known of the natural habitats
of certain rare West Indian Calisto (Satyrida€). Known spec-

imens of these species appear to represent fortuitous collec-
tions of individuals which have strayed into cultivated aneas

with further sampling of the cultiveted areas and their $ur-
roundings yielding no additional examples of these distinctive
taxa. Consistent with this, other Calisto qpecies once con-
sidered poorly known, have proven readily collectable when
their natural habitat was finally located. 'We suspect thst the
situation is similar in sorle austral 'blues". Srrch species will
need to be located in their natural hsbitats and then studied as

to life history and ecology. On this larger picture will clarify
the factors governing species distributions and circumstances
concerning individual specimens.

MATERIAL EXAMII{ED. Argentina. 2 66 19:
Nahuel Huapi, East,en End, Terr. Rio Negro, IT.IX. 1926,
F. & M. Edwards (BMNH); ld: Rio Negro 16: S. C. de

Bariloche, Camino del Tronador, 800 m, 29.IX. 1978,
Misi6n Cientffica Danes (ZMK); ld: Neuqu6n 20: Paso del
Cdrdoba, 1200 m, l.XII. 1981, Nielsen & Karsholt (ZMK);
266: Neuqu6n 422 L.ago Tromen, 1000- I l0O m, I.XII. l98l,
Nielsen & Itursholt (ZMK).

RECENTLY DESCRIBED PffiWOLUCU
SPECIES OCCI]RRING IN ARGENTINA

The present authors described three new species of
Psetdolucia from Argentina in 1993 noting the scarcity of
material available compared to large recent samples from
Chile. Additional material has since allowed clarification of
some of these names. In addition, Balletto (1993) proposed
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a ne\f,r species name ftom Argentine material and tbe spe-

cims representing this texon hsve r€quid review by tts

in relation to the larger Argentina faunl.
From Narqu6n and Mendoza material (sore re-

ceived while their origiml menuscript was in press) Bdtint

and Johnson (1993) described Pseudolucia dtarbtte.
Subsequently it was discovered thst I small and oddly

msrked "nale' in Mendoza samples was a female repne-

senting a distinctive but undescribed austral entity which

mnst now be separated from P. charlotte as discussed be-

lotY.

Argentim Psfulucia SPecies *

Psandolr.cia drslfre BClint and Johnson
Pseudolucia clnrlotte BClint and Johnson 1993.

Figures. ,4dult- Photoplale fV: F,G; V: Q,R; Bdlint

19b3a, Itr8,4344. &nitalia- F,gs. 4,18; Bdlint and

Johnson 1993, dI,9I.
DHGNOSIS. A &ilcnsis€roup member,

whose rnqles' chsracteristic DFW nodisl bgrst of dsrk

orange over iridescent blue will zubsequently require

separation from females of a new species (P. slupiroi,
below) which show a bold DFV/ dark orange patch

against blue-gray grormd. P. charbtte is otherrvise

recogpizd by the V-Saped VI{W band appearing more

ruptive thsn inP. collinaand P. tyrnessa of the plumbca'

Group. The female of P. clnrlotte is brown with a burst

of F'W orange.
DESCRIPTION. S€e Bdlint and Johnson 1993:

ll .

DISTRIBUTION. Wial: Fig.z. Knou'n

from Nenqrdn Province. Tanryul: dates of specirens

range from early to late December.

REI|,IARI(S. The species distinction of this

taxon has been further stre,lrgthened by our location of the

types of Lycacna Patago Mabille.
MATERHL EXAMINED. ld, Valle de las

Lefias, Prcv. Mendoza, 3. X[I. 1989, A. M. Shapiro

(Holot1rye) (AtvINI{); 3dd 499: Pucard, Neuqudn (Allo-
t)pe, Paratypes) (AIUNH: ld 299); LPC: ld 19; IML
ld end Allotype);266 1 f: Prrc8r6, Nanqu6n, 8-20. XII.
1952, S. Schajovskoj @aratypes) (ZMK: ld 1 f; HNHM:
1d).

Balletto (1993 z 237) described 8n entity

'Clrcrchiella argentina' which represents a species in the

Pseudolucia clade and takes priority over two other nanrcs

proposed by the present authors. We treat this species

next in order to have Balletto's narlre available for

zubsequent diagnostic discussiolls.

ngur€s 1 and 2

Argentinean distributions of high Andean and eustral texe of
Pseudolucia Nabokov, 1945.

Ilig. 1. Distributions of:

O P. srdirra urdirro

O P. @rdiaonquta*

O P. grda

O P. ,rTrr;5sa Wgo

Distributions of:

O P. tgantim

o P. drslfrc

Fig. 2.

E P. dnbsis

e P. hnfut

O P. lsrin

O P. shryirci
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NOTE re FfG. 1

at proof the map has been
updated to include additi-
tional taxa or statuses of
appendices and subsequent
Repons as follows:

P. ncuErcniensis
P. Iyrncssa
P. patago
P. turura
P. whitalceri
P. talia

o
o
I
c
0
o

Fig. 2.

Symbol location- given the nature of some historical data (e.g. historicd citation
of generalized regions or locales fiike "Natruel Huapiu, etc.]) symbols for more well-
known species may rq)resent more than one, closely clustered, locdity. Regarding
some new species (see cf. tamar@, if only a few discrete localities are known, efforts
are made to protry their geographic spread with a smaller symbol.

For distributions of Chilean Pseudolrcia see Benyamini, 1995, IIWSP Reptt 52

r,ffi,i*\location represents--
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Aryentiw Psfulucia SPecies 5-

Psadohtcia tgantiru (Balletto)
Cherchiella argentfuca Balletto 1993'

Pseudolucia sirin Bdlint, 1993, NEW SYNOI{YM'
Pseudolucia aconcagw Bfilint and Johnson,

T993, NEW SYNOI{YM.
Fignres . Adult- Photoplste fV: H; V: ZZ origindly as

aconcagua; Bdlint 1993a, IIIB,45 (originauy as sirin)

[adult argentiru not figured by BallettoJ. Genitalia-
Figs. 6,19; Bdlint and Johnson 1993, 6Q,9L (amn'

cagrn): Bdtint 1993a, 112 (sirdn).

DHGNOSIS. Somewhat smaller thnn P. grata;

male DFW,DI{W lgstrous 'grainy" 8:4re blue streqm

over brown, femsle blue. Both sexes with margins un-

checkered and with prominent black CuAl spot on DffW,
VI{W. Submargins og male with thin yellowish DFW,

DI{W band (reminiscent only of the white band s€en in P'

sibylta). VlfW of both sexes showing, in addition to zuc-

cinct markings extending from lA+2A to Ml, eqully
emphatic marks invading the entire discoidal area of cells

CuAl to 1A +2A; postdial area covered by prominent

white auroras.
Fanolc *Iotptrcbgtshowing a robust but simple

eighth tergite; genitalie with winged hsbitus like the plum'

bia6rcup (see Remarks), termindia with centrd ellip-

tical element and winglike flaps both robust. Mal'e

Morphology showing valvae greatly produced in the pos-

terior, genirating a nearly entire anterior slope devoid of

Baird's angulation; terminal rostellum sharply hooked.

DISTRIBUTION. fuial: Fig.Z. Known ex-

clusively from the Aconcagrra region (Mendoza Province)

at high elevation . Ta npral: dates of specimens range

from the middle of November to the very beginning of

January.
REMARKS. Unfortunately, this distinctive spe-

cies has received three different names almost at the same

time.
Balletto (1993 :237) described the entity as Cher-

chiella argentina (wtth the tlpe locality somewhat obscur-

ed by a misspelling from label data) based on a single his-

torical sp€cim€n collected by Elwes (1903 z 288'289, cf.

Bdlint lgg3: 20). Mlint and Johnson (1993: 22-23), in a

description added at proof, gave the species the name

Pseudolucia aconcagza based on distinctive recent sam-

ples received by Johnson while their prp€r was in press'

Meanwhile, Bdlint had elaborated the collection of the

BMNH 3nd, from three specimens of Elwes, described

Pseudolucia sirin (Bdlint 1993a: 2O). Since Johnson and

Bdlint were able to exchange material of P. aconcagual

P. sirin material only after publication of B6lint (1993a)

and Bdlint and Johnson (1993) a synonym resulted'

The systematic positionof P. argentirn is important

regarding the monophyly and phylogeny of Pseudolucia. The

species w&s noted by Bdlint and Johnson (1993) as the east-

"to-ort 
(and specifically Argentine) member of the central

Chilean sibyila4roup but also suggestiog, by the female

genitalia, a close relationship with the plutnbeaGrcvp. This

,"*gr"ot holds up well with the aggregate of the historical

material now considered. If the genital characteristics of both

genders of P. argentitn sre considered, one must actually
;weight" & specific cheracter to determine which 'qlecies-

Group" it belong to. Thus, in a cladistic context, although

the sibylla- endplumbea€roups form a clear cladistic couplet

in Psetdolucia, P. argentina srrses as a basal branch from

this network end does not belongs clearly in either (cf. femele

genital stnrctures of figs L3'21). Thus, it again is I good

exaryle of the strong monophyly of Pseudolucia.

The gniqueness of P. argentirllc-isfurther emphasizrd

by its occurrence in the endemic biological community con-

taini"g Colias metdozinaBreyet, 1939 (Shapiro 1991: 181-

182).
MATERHL EXAMINED. Argentina. ld 19:

Parque Pral. Aconcsgln, Prov. Mendoza, between I-agUna

Horcones and El Duriaizllo' sa. 8400', 30. XI. 1989, A. M'
Shapiro (Holot)'pe and Allotype of Pseudolucia aconcagw)

(AIUNH); 8dd: Parque Pral. Aconcagtra, Prov. Mendoza,

vic. Confluencia, below Lower Horcones Glecier, 11000-

12000', 15. Xf. 1989, A.M. Shapiro (Paratypes) (AII{NH:

466; HNHM z 266; BMNH: ld; UCD: td); 36d: Cerro de

los Fosiles, Ilr. I as l-efras, cia. 9600', 3.XII. 1989' A.M'
Shapiro @aratypes) (ucD); 3dd: (chile-Argentina), Puente

del Inca, Elwes (Holotype and Paratypes of Pseudolucia sirin)

(BMNH); 3d6: Aconcagua, 3350 m., 2. I. 1993, leg. D.

Benyarrini (H1.IHM); lg: L-os Pugulos, neor Puente del Incs,

Mendo za, 2400 m., 2. l. 1993, leg. D. Benyamini (H}'IHM).

Bdlint and Johnson (1993: 17) described Pseudolucia

lanin based on a single specimen from Lago Hermosa, Par-

que Nacional I$fn. Given the isolated qrpe specimen, the

authors zuggested that additional material might eventually

indicate the taxon as a zubpopulation of some other species.

Contrary to this original notion, however, study of additional

material and characlers confirms the distinctness of P. lanin

and indicatqs it is a major faunal component of the genus in

Argentina and immediately adjacent areas of Chile. Accord-

iogly, the original description of P. bnin is zupplemented

below to add additional information, including first reference

to the female. Balletto (1993) appears to have identified this

entity as Lycaena patago, including the entity in his genus

'Cherchietta' as C. patago. This misidentification, now ep-

parent from the type of Lycaerur patago, is also discussd be-

low.
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Argentina Psdoh.cio Species fu

Psdolrcia lanirr BCIint and Johnson
'Cherchiella patago' sensu Balletto 1993
(trc patago Mebille 1899, misidentification)
Pseudolucia lanin Balint and Johnson 1993: 17.

Fignres. Adult- Photoplate fV: I,J; V: S. Crenitalia-
Figs. 8,15; Bdlint and Johnson 1993, dI,9I.

DHGNOSIS. Wings with DFW, DI{W ground
gentian blue lacking the FW orange flush that would
superficially suggest affinity to P. charlore; smaller thsn
P. plumbea, more similar in sizs to P. argentiru. Gei-
talia of male with distinctive habitus- rostellum club
ended, valvae gently sloped anteriorly (differing here
from charlotte and plwtbea-like taxs), aedeagrrs $ur-
rounded by strongly developod ssgum (not present in gra-
ta and argentirra); female with teryite eight showing short
apodeme, genitalia showing slender winged habitus.

DESCRIPTION. Male. See: Bdlint and John-
son 1993: 17-18; FW length: 8.5-10.0 mm (n:5).
Fat alc. Similar to mqle on VF\I/, VL[W; DFW ground
orange-colored with wide brown costal and marginal bor-
der, veins prominently brown, basal area suffirsed with
ultramarine blue scales; DIIW brown with blue basal zuF
fusion along veins; margin with slightly lighter, hardly
visible, inlercelluler petches; fringes 8s in male. FW
length: 8.5-10.5 rnm. (n:6). AaIe TqZal Atpbbgt
arrd fuitaliaFig. 8. Sipc lacking. Genitalia with valvae
shape relatively expansive, terminal rostellum long and
strongly hooked, uncus weaker compared to 'chileruis-
Group" relatives, gnethos long and very thitt; aedeagus
with strong bulbous zubzonal portion, zuprazonal portion
small and pointed, about one-fifth length of zubzonal
portion; sagum large and with strong spiny scletrotization
at base. Fanab Tqtol Morplubg ard fulia. Fig.
15. Sipc showing lat,erally robtrst eight tergite with I
simple and relatively short apodeme. Genitalia with
sclerotizd terminalia slender and with winglike sclero-
tizrd element tapered posteriorly about the sanre as the
terminus length; central element slmder with bulbous,
slightly pointd, ap€x and wider, op€n, anterior.

DISTRIBIJTION. Sryial: Fig. 2. Currently
known from Neuqudn region in Argentins and adjacent
along the Chilean-Arge,ntine border, elevation I l0S'1300
m. Ta npral: knoum from the first half of December.

REMARI$. S€xual Dimorphism in P. Ianin.
In wing characters the sexes of P. lanin can be distin-
guished by the blue DW ground from P. ardiru and by
the jagged crescent like elements forming the medial band
of VFIW from the various 'plwmbea-lke' taxa (cp. Bdlint
1993a, photoplate IIIb end IVa, figs. 4549 and 51-52).
Just as P. charlone resembles P. collina and P. $rmessa
in its wing characters, P. lanin with ils andirn-like

appearance cannot be misidentified as P. clwrlone. This is
why Bdlint and Johnson (1993: 18) noted that P. Ianin cannot
be considered as I zubspecies of P. charlotte or P. patogo

[concerning P. patago see details above regarding its new

status with P. $rnessal as might hsve been suggested by wor-
kers considering only the original single specimen and the

geographically 'interdiate" locstion of the tlpe locality.
Too often in austral and high Andean Lycaenidae descisions
concerning taxonomic status have been made by cursory con-
sideration of specimen localities instead of structural qnalysis

of the specimeirs themselves. Johnson (19922 45-57 and 136-
148) pointd out numerous cases in the Andean Eumaeini ge-

nus Rhantnawene heterogmeo$ (even noncongeneric) assem-

blages had long been recognizrd 8s single species even

though differences as obvious as presenee or gbe€nce of out-
standing forewing androconial "brands' wene apperent in
specimen series.

Morphological Characters of P. bnin. The msle
genitalia of P. lanin shows a remarkably developed sagum ty-
pical of the 'chilcns,ls€roup" (like P. chilensls snd P. clwr-
loae) and dso taxa like P. ardina, P. parano, P. cvlliru and

P. tyrrnssa. This well developed male genitdic structure is
not represented amongst other 'plwtbea-l*e" tsxa (or the spe-

cies belonging to the sibylb€roup). Accordingly, P. lanin
can be easily separated from any plumbea-like spcimen by
the presence of the rnqle genital sagun. The velvd shape of
P. andina is so curious that it cannot be mistaken for P. Ianin
(cf. figs 3,8,9). The fetnqle genitsl morphology is moet
similar to thst of plwtbea€roup with differencies primerily
in the apical and tornel parts of the central element, and

shorter wings with a generally tubular slender habitus. This
plumbea-like hsbitus in the female (compared to the affinities
indicated by the rnales) again underscores the over structural
unity of the genus and suggests the comparative problems that
would result from a further generic splitting of Pseudolucia
(see Balletto 1993). Indeed it is problematic to determine an

absolute 'species€roup' position for P. Ianin es noted be-
low.

P. lanin and the narrdirra-Grouptt of Psdolucia.
The 'andina€roup" of Pseudoluciawas originally defined by
the "nqle genitalia lacking hooklike rost,ellum (Bdlint and John-
son 1993). Bdlint and Johnson (1993) notod that their
original diagnoses would follow traditional chgracters and that

further studies would be needed 3o amplify the importance of
other characters not traditionally used for the group. Accord-
ingly, the presence of a sagum in P. bnin bss not been dis-
cussed hitherto . P. lanin and P. andina both hsve a promi-
nent sagurn (cf. figs. 3,8,9). Accordingly, a species group
nonpnclature based on more charecters than the traditional
ones zuggests it is better to place P. lanin in the ardiru-
Group of Pseudolucia.

As noted above (see Bdlint and Johnson 1993, figs.
F-f), the fem^le genitalia of P. clwrlotte are quite similar to
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figure Captiors for Genitalic trlustrations

ngs 3-10. Male genitalic armabuts of Pdoluia in dorsal vie"rv.

3. P. andina andina, Valle ks Lefias, Mendoza.
4. P. charloae, holo$rye, aedeagus removed.

5. P. grata, Tcks, Chubut.
6. P. argentiru, holotype of P. sirin Bdlint, 1993, aedeagus removed.
7. P. $rnessa porago, Pucare, Neqrd,n, aedeagus removed.

8. P. lanin, Lago Trom, Nequ6n, aedeagus remved, penis in lrieral view, sagum in
dorsel view.

9. P. andiru rcquniensis, holot;rpe, aedeagus remved.
10. P. chilcnsis, Cboapa, 5 km N of lllapel, Ctile, aedeagus temoved, ssSum and penis

in leteral view.

Figs U-21. Different configurations of fcmale genitalic terrninalia in Pseublrcia.

ll. P. utdim rcqrcniercis, Nequ€n, in dorsal view.
t2. P. tyrne-ssa patago, Nahuel Huapf, Nequ€n, in lateral view.
13. P. &ilerrsi.s, Coquinbo, C. Chile, in dorsal view.
14. P. acvnugu4, paratype, in dorsal view.
15. P. bnin, Paso Puyehue, Nequ6n, in dorsal view.
16. P. ullitu, Elqui, Vicufia, C. Ctile, in dorsal view.
17. P. $nussa, Coquimbo, C. Ctile, in dorsal view.
18. P. vwa, Araucania, S. Chile, in dorsal view.
19. P. argentina, Itrcnto del Inca, Mendoza, in dorsal view.
20. P. humben, holotype, in dorsal view.
21. P. shapiroi, holotlpe, in dorsal view.
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those of P. chilcnsls and P. ardina has a slightly similar

sitgation with its tubular but winged terminslia (see above

Diagnosis of P. andina). With the female of P. lanin

now known it must be emphasiTed that its genitdia appear

quite intermediate between the conditions associated with

the traditional views of the 'ardina-" and 'plumbea" Spe-

cies Groups. Pseudolucia lanin, belying its original rep-

resentation by a single specimen now appears as I major

austral fauns component of Pseudolucia. Its diverse and

polymorphic wing and genital facies further attest to the

problem of 'quick-fixing' suMivisions of the genus based

on arbitrary chgrectets.
MATERHL EXAMINED. Argentina. Lago

Hermosa, Parque Nacional Lanfn, xi. 1949, leg. Schs-

hovskoj (Holotype, AI\{NH); 3dd, 399: Neuqu6n, 45:

Paso Puyehue, 1300 m, l,Q.xii. 1981, Nielsen & Karsholt

(ZMK). Chile. 266,399: Osorno 37: Parque Nacional

Puyehue, Antillanca, 1100-1300 m, L1.xii. 1981, Nielsen

& KarshoL (ZMK).

NEW SPECIES OF ARGENTINE PSEUDOLUCU

Our treatments above of various Pseudolucia taxa

occurring in Argentina result in distinction of trvo addi-

tional species which must be described as new. These

populations further underscore the diversity and phenetic

complexity of Pseudolucia in austral South America,

strongly paralleling the taxonomic and biogeographic com-

plexity s€en in the genera Tatochila and llypsochila of the

Pieridae (Shapiro 1991: 154-169).

Considering the divergent facies of these new

tions to the Pseudolucia in Argentina. Hopefully, these de-

scriptions, following on the entries above, will provide I son-

text for ready recogution of additional Argentine Pseudolucia

should these occur.

Argentina Psdolrcia SPecies 7--

Ps&lrciafunM Bdlint and Johnson,
NEW SPECIES
Figur€s . Adttlt- Photoplate IV: K. @nitalia- Fig. 20.

DHGNOSIS. Wings. A small species (Fw alar

9.0 *-.), resembling P. wra and P. tyTnessa rn DI{W pat-

tern but also close to P. grata (see above) with its blue

female DI{W ground color. FW shape expanded with point-

ed apex' VHW with almost ant''emarginal occunence of me-

dial marks betraying a V-shaped appearanc€.

Lloryhobgt with female showing sclero tizrd genital

terminslia elongate and winged, but with somewhat wider

central element compared to P. ty'nessa.

DESCRIPTION. MAIE. UNKNOWN. FANUb. COS-

ta straight, expanded, sPox pointed, outer margin relatively

short. DFW with extended zubmarginal orange zuffusion: rre-

dian and zubmedian area orange, nnrginal part dsrk brown,

anal part bonnie blue (Maerz and Paul 1950: 43lLl2) co-

loured; DIIW ground bonnie blue with greyish zubmarginal

area and thin black border. VFW ground lighter beige with
black, small and indistinct zubmarginal polyommatine mar-

kings, margin lighter grey with indistinct antemarginal

aptterns, anal area darker grey. VHW ground with 'V"
shaped band of somewhat cinnamon ground, basal part dar-

ker, marginal area slightly polyommatine patterned. FW alar

length: 9.0 mm (holotype). Fqralc Crenitalin. Fig. 20.we suspect there will be further eventual addi-
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Showing "winged" habitus, central element stronger with
a pointed apex. Sipc is not evdtratable (see Remarks).

TYPE. Holot)"e female: Argentina, Salta 72:

Rosario de la Frontera, Los Bafios, 8.iv. 1979, Misi6n
Cientffica Danesa. Slide: M.K. 29. Deposited in ZMK.

DISTRIBIITION. S4ial: curently known on-

ly from SE Salta, elevation I l0O-1300 m. Ta nporal:
known only from the tyrye d8ta.

REI|{ARI$. The curiosity of the speciren and

its tentative determination was already noted (Bdlint
1993a: 2O), but it could not be throughly analyzd in the

context of the originaly small Argentine samples and the
poor condition of the genitalic dissection which accom-
panies the holot54re. This problem is zufficiently clarified
by the morphological and specimen series date we have

revierved above.

P. humbert shows close affinity to P. ly'nessa as

we have redefined that species herein. Given our new
combinstions and s)'nonymy regarding the names P. pata-
go, P. zentbla and P. tyrnessa, the distinction of P. hum-
ben appears even rrore compelling. In fact, given these

affrnities it appears probable that more species may even-

tually be discovered in a group comprised by hwnbett,
lyrnessa end relatives. Thus, further exploration of the

anstral polyommatine fauns is emphasizd. In fact, as

noted in another paper herein, biological studies of iso-
lated populations of Pseudolucia in Chile have already
point€d to additional species in that fauna. The saure

mtrst be true in Argentina, as has been show in various
other eustral butterfly groups (cf. Johnson et al. 1992 and

Shapiro 1991).
The type locality is zubtropical forest according

to the "list of sampling localities" of Schmidt-Nielsen
(Madsen et al., 1980: 11). The specimen m y be misla-
belled (note the two previous localities, No. 70 and 7l,
are situated in the zubtropical bush steppe zone [the
"Monte"J). However, it is not impossible that an ancient

congener might represent a different habitat-- as has been

noted first by Riley (1975) and then again by additional
species (Johnson and Matusik 1988 , 1992; Schwartz l99O;
Smith, Miller and Miller 1994), new Caribbean species of
I*Vtotes have been associated with broken or dense mesic

woodland. It is also worth noting that P. humben hails
from quite far north in Argentins, an aree where (in nu-
nrerous publications cited in Johnson et al. 1992> there
has been concerted collecting of Irpidoptera by locals
over the last fifteen years. It is thus likely that additional
specimens of this species will be readily located once the
present description and figures have been adequately cir-
culated.

ETYMOLOGY. Named from Humbert, a cen-

tral character in Nabokov's novel Lolita. We refrain here

from adding the genitive "i' since the chsracter was imagi-
nary and obviously masculine.

Argentina Psetdoh.cia Species t-

Ps&hrcia srrryiroi Mlint and Johnson,
I\EW SPECIES
Figures. '4dult- Photoplate IV: L. &nitalia- Fig. 21.

DHGNOSIS. Wings. FW shape not expanded,

apex rounded. Very small species (FW dar 7 .O mm.) female

standing out by the pres€nce a brilliant DFW burst of well-
defined orange on the FW like males of P. charlotte (w
Remarks) but over a blue-gray (wide DFW margin nearly
gray-whi&e), not dark iridescent blue ground. On VFW,
VHW resembling P. tyru.ssa and P. hwtbert but with nore
random occurrence of medial marks betraying a the V-shaped

hindwing band. Mofitologwith female showing sclerotizd
genital terminalia elongate and winged, shorter and stronger
in the central central element compared to P. tyrnessa.

DESCRIPTION. UaIc. Unknoum. Fanub. Cos-
ta straight, apex rounded, outer margin relatively long. DFW
median and submedian area orange, rnrginal part ground
dark brown with large whitish blue patches in each cell, enel
part campanuta blue (Maerz and Paul 1950: 42t88) coloured;
DI{W ground unicoloured campanula blue with thin black
border and very srnall antemarginal spots ettached to margin.
Fringes chequered. VF\il ground cinnarnon orange (Maerz
and Paul 1950: l2fET with black, small and indistinct zub
marginal polyommatine markings, margin lighter grey with
indistinct antemarginal patterns, anal area slightly patterned.

VHW ground beige with darker "V' shaped band of some-

what smoke brown Maurz and Paul 1950: 16lL2) ground,
basal part darker, nrarginal area slightly ityloid patterned. FW
alar length: 7.0 mm (holotype). Fqnale C*nitalia. Fig. 21.
Showing 'winged' habitus, central element stronger but short-
er than wing about ll3 wing's length, somewhat bulbous,
wing slender as in P. ty'nessa. Sipc showing robust eight
tergite. Dorsal process absent (present in P. lyrnessa), verttral

apodeme short but strong, hooked.
TYPE. Holotype female: Argentina, Prov. Men-

doza, Valle de l:s Lefias, ca. 7000' , 3. XII. 1989, A.M.
Shapiro. Deposited in AMM{.

DISTRIBIJTION. S4ial: currently known only
from Mendoza, at elevation sa. ?-500 m. Tanpral: knoum
only from the type data.

REMARIG. As it turns out, the discoverer of this
species, Arthur M. Shapiro, ws more observant than the
present authors in pointing out this species as something
remarkable.

Dr. Shapiro sent us some austral Polyommatinaejust
&s our 1993 paper w&s going to press and, in a cover letter,
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pointed out the vivid orange FIV on the species no$' noted

as Type above. At the time, we were fixated on the llllu-
sully brilliant burst of orenge on males of whst we were

describing as P. dtarloAe 8nd, considering Shapiro's

specimens as the first "in hand' series of this remaltable

Argentine species, used a Shapip male 8s the holo$4r.
Having responded to Shapiro that the specimen draum by

him (with pen and ink) in his cover letter w8s a 'bright'
male of 'our' P. charbtte, the junior errthor designsted

a t)?e male of P. charbtte for the AIUNH and inmodi-
ately shippd the entire lot to the senior suthor even as

Bdlint and Johnson (1993) went into print. Fortunately'

the smsller end brighter orange Shapiro specimen (imrnedi-

alely questioned as to gender by the senior author) was

never listed or figUred as part of P. dtarlotte. The latter

mistake might hnve been made were the ruthors not wary

of choosing 'extreme' specinrens as t1pes. Dissection of
the "small' "bright" additional specimen of 'P, charlotte'
indicated the specimen was not a male and thus showed

not only external facies unknoum in any previous Pseudo-

lucia species but unique internal characters as well. As

a result Argentina has yet another distinctive Pserdolucia

species about qfiich much further knowledge must be

sought. Clues to the uniqueness of this little species can

be fotrnd in noting that Shapiro also collected Phulia

nwphub with the t)"e specimen (Shapiro 1991: 176,

Plate IVIE-F) as well ss three ffiso&ilo specimens

whose texonomic position could not be readily interpreted
(Shapiro 1991: 169, figs 18-19). As Shapiro notes, there

is a distinctive Argentine fauna in this region which must

be studied in far more detail to assess it distinction and

significance amongst the high Andean and arrstral biota.

This is one of our motivations for immediately describing

this nnusual new Pseudolucia species.

ETYMOLOGY. Nam€d for Dr. Arthur M. Shs-

piro who collected the type and noted it as most probably

an undescribed species.

RECBNT ADDITION TO ARGENTINE
PffiUDOLUCU FAT]NA

Argentint Pseudoh.cia Species 9-

PsfuIucia &ilgzsis (Blancfurd)
Figrrres. ,4dult- Photoplate V: O,P; Bdlint 1993' IIIB:
31,2L. &nitalia- Frgs. 10,13; Bdlint and Johnson

1993, dH,9H.
DHGNOSIS. Wings. fJnmistakable due to the

spotted habitus of the VF\il,VHW in which each cell in
the medial/postmedial area of the VHW is marked with a

crisp white-haloed black lunule over orange FW ground and

yellow to t8n IIW ground. Male DFV,DIIW with brourn to

ttawny ground; female orange througbout FW modisl 8re8;

both sexes zubmargins' marked throughout with thin orange

dashes.

Fanale Aorplnbgt showing eighth tergite laterally

robgst and with thick and stout anterior process; genitalia

with sclerotizd terminalie robust and hrbular, tapering some-

what in dorsal/ventral view to s terminal nodule. UoIc U*
pt ot"gwith genital valvae greatly produced in the posterior,

rte"pty sloped to the anterior; terminal rostellum short and

stout, arch well below Baird's angulation.
ARGENTINE RECORDS. In review of thispsper'

Roberto Eisele (Libertador General San Martin, Jujuy, Ar-
gentina) reported thst he had collected two specimens near his

summer home at Huacaleta, Jujuy Province, Dept. Tilcsra
(see site description 53A in Johnsor, Eisele and MecPherson

1990). The junior author actually examined one of these

specimens in 1991 when he was in Argentina but, at thst

time, work on Pserdolucia hsd not been initiated and the

specimen was not borrowed. Eisele (in litt. to Johnson)

reported that the second specimen had been sent to Allyrn

Mgseum of Entomology, Florids Museum of Nahrrd History
(AI\{E). L. D. and J. Y. Miller (AlvIE) report that this

specimen must still be in unaccessioned materials and has not

been able to be locsted. At the present writing, Eisele has

been in the Unit€d Stat,es for several months for specid

nedical ssre. Since the identificstion of this species is
gnambiguous, strd the junior author has confirmed the spoci-

ulens, we include the record here. However, rlore details

(including genitalic examination) of this northern Argentine

population ane pertinent @isele, in litt. to Johnson)'

especially since a sister species (P. parana Bdlint 1993a: ll'
18) is known from easlern Brazil. As is well knoum, various

Irpidoptera common in Chile frnd thbre way into Argentina

in the uplands of Jujuy, Salta and Catamarca Provinces

(Shapiro 1991; Johnson, Eisele and MacPherson 1988'1990)

and frequency of tocal collecting in upland areas appears to

increase the number of these records. It is worth noting thst

the junior author has in hand an undescribed species of
Yranua (Nymphdidae) from this region, collected years ago

by Eisele, but lost on loan for many years to L. P. Grey.

This species is a sister of a rlore well-known Chilean Yra-

mca.

AcJurowledgernents

We thsnk the following curators for access to

specimens (including comparative Chilean material;- AItdE:

L. D. and J. Y. Miller; AMNH: F. H. Rindge; BMNH:
P. Ackery, C. Smith, J. Pope; FMNH: D. Matusik, A.

Newton; HNHM: A.Vojnits; IML: Z. l. de Toledo; MNHN:
J. Pierre; UCD: A. Shapiro; ZMK: O. Kaisholt. Also, we
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Figs. 22r 23. Morphological figures for taxa treated in Appendices

thank A. Shapiro, R. Eisele, L. Pefra and the late J. Her-

rera G. for access to private material. We are extremely

grateful to A. M. Shapiro and R. Eisele for reading drafu
of this paper and offering suggestions. For financial
and/or technical assistance we thank the Trustees of the

Museum of Natural History, University of Wisconsin
(Stevens Point), the Theclid Research Fund (AI\{M{).

APPEI\DICES

This foregoing paper was prepared relatively

early in the process of assembling this volume and com-

pleted for eventual binding in 1994. This preceeded the

virtual 'explosion" of additional members of the genus

Psettdoluciawhich resulted from responses to the authors'

initial papers of L993 (Bdlint 1993, Bdlint and Johnson

1993) (particularly overseas' workers locating tlpe mater-

ial), and the infusion of material from Mr. L. Pefra dur-

ing preparation of his Chilean butterfly gulde. The cost

of preparing the paper a second time was prohibitive;
however, it is important to add certain significant data as

appendices.

The Identity of "Lyuana pagd' and "byb gdd'
Two New, Historically Misinterpreted Psdolrcia

Species from Argentina

The body of this paper concerned an oveffiew of the

Argentine Pseudolucia fauna. We recorded the occurrence of
nine species.

For one species , P. andina, we described a new zub-

species, P. andina neuqueniensis, from Neuqu6n Province.

However, ongoing studies of the austral Pseudolucia fauna

(recorded in numerous subsequent Rqotts herein) showed

that this conservative approach was incorrect. The more

learned concerning the diversity and biology of Pseudolucia,

the more it was apparent that many more populations were

specificically distinct than formerly anticipated (particularly

in a region where the polyommatine fauna had been looked

upon as depauperate). Thus, in Rqort I we treated the

Argentine populations formerly called P. andina neuqueni-

ensis as distinctive along with an " andina-Gtoup' of Pseudo-

lucia including some additional members in Chile. These

views were supported both by morphological and biological

results (see Benyamini 1995, herein).
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In addition, iryortant information was eve,lrtually

forthcoming concernings the historical names Lycaern pa-
tago Mabille, Lycaena tyrnessa Hewitson and Itylos grata
K6hler. As has come to be nearly "expected" among the
Lycaenidae, the identities of these taxa proved quite dif-
ferent vis-a-vis the types than the zubjective guesses of
even specialists. In turn, firm identifications of these en-

tities allowed resolution of those represented among re-
maining specimens or series from Argentina which had

previously been uncertain (Bdlint 1993).

Material discussed in the entries below is de-

posited at the following institutions, listed in alphabetical
order dong with their abbreviations: The Natural History
Museum, London (BMNH), Hungarian Natural History
Museum, Budapest (HNHM), Museum Nationale d'His-
torie Naturelle, Paris (MNHN), Museo Nacional de His-
toria Natural de la Universidad Nacional Mayor de San

Marcos, Lima, Penr (MUSM), hologicd Museum, Co-
penhagen (ZMC), Zookogische Staatssammlung des Bay-

erischen Staates, Munich (ZSM).
Below are the appropriate taxonomic entries; sub-

sequently we then list the additions to the Argentine fauna

within the numerical scheme initiated in the text hitherto.

Location of the Holotype of Lycacna patago

Very recently, Dr. Gerardo I-amas located the

holotype specimen in the collection of the MNHN and

sent it to the senior author for examination (Photoplate

IV: E; genitalic figure 22).

TAXONOIflC CONSEQUENCES. The BM-
NH lectotype selected by Bdlint and Johnson, P. 6 herein

is invalid. I-ocation of the holotype belies the citations
called to our attention by MNHN staff (see p. 5 herein
and Horn and Ikhle 1936: L621' Viette 1956) suggesting

that the original Mabille material had been sold to Ober-

thtr and could be, therefore, in the BMNH. This report
was the basis for constnring an Oberthflr specimen, with
data duplicating that reported by Mabille, as syntypical.
We had previously (p. 5) opined that a female specime'n

located by Dr. Lamas at the MNHN could not be the t)"e
of L. patago. Location of a male attributable to Mabille,
however, is compelling since the origi.al description is
clear on this point. The Oberthflr specimen previously
reported by us was clearly conspecific the Lyca.erur tyr'
nessa, the lectotype of which was designated by Bf,lint
(1993).

TYPE. Holotlpe, male, specimen labelled:
'Lyc. patago, Mab.' (written with black ink); '2519, 83"
(rounded label, written with black ink); "Museum Paris,

Santa-Crttz, Patagonie, kbnrn 1883' (green label, print-
ed); "Holotype 6, Lycaena patago, Mabille, 1889, G. IA-

m4s det. '94' (red label with black border, written with ink,
printed only:'Holotype")"

DESCRIPTION. Holotype specimen, male, F\V
length circa L0 mm. Dorsal ground lustrous blue flike plum'
bea), VFTV and VI{W with wide black marginal border,

veins and cells strongly suffused with black scales, VFW with
discodal line finely marked; VFW ground orange with large

zubmedian spots, VI{W with V-shaped pattern of ruptive

brown elements, submedian spots white and roundish. Male
genitalia (Fig. 22, left) with valvae elongate like P. anrur-

maria with robust and dentate terminal rostellum; aedeagus

(Fig. 22, ight) without sagum.

REMARIG. According to the male genital struc-

ture (fig. 22) the species belongs to the plumbea lineage of
Pseudolucia- male genital sagum absent, uncus horseshoe

shaped. The heavily dentate valval rostellum appears to be

a unique character further supporting the specific distinction

of the taxon.
From all these new data we conclude the following:

Pseudolucia potago (Mabille), REVISED STATUS.

A new collina-lile spcies from ,htstral Argentina

Readers will note that in Bdlint (1993) the then

uncertain meaning of the name 'patagon was mentioned with
regard to a number of confusing specimens of Pseudolucia

from austral South America. With typical material now vali-
dated for both Pseudolucia lyrnessa aprd P. patago, the iden-

tities of these other specimens can be addressed. Firstly,
based on an expanded number of specimens, we describe a

new Argentine species below from this original ^patago' ma'
terial. In external features, it belongs to the 'collina-like'
group of Pseudolucia taxa (see "Wing Resemblance Group-

ings', Bdlint and Johnson 1993: 2\ However, the female

genital terminalia show it is a member of the plumbea lineage

of Pseudolucia (B6lint and Johnson I993i 4).

Psdohrcia t&nna Bdlint and Johnson
I{EW SPECIES

Pseudolucia patago Bdlint L993: 19, figs. 38-40.

Pseudolucia lyrnessa pataSo, previous text, page 5.

Figures. ,Mult- Photoplate fV (5M). &nitalia- Fig. 23

tboth added at proofl
DHGNOSIS. Wings. VWH with nV"-shaped zub-

median marking, extending completely to the wing margin

and comprised of continuous elements angled from cell Ml
to the ana margin and offset by a single black spot costed in
cell SC+RL, differing from the phenologically most similar
P, lyrnessc (Hewitson) by the dark discal aree and P. benya-

mini Bdlint and Johnson (see Report No. 46 of this volume)

by light zubmarginal; area patterned with white arrow-head
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markings. Female dorsal ground blue with extended zub-
median orange suffusion on DPW.

Morplwlogy. Male with valvae reminiscent of
habitus seen in P. collina (Bdlint and Johnson 1993, dA,
9A) and P. lymessa (herein figs. 'l , 17) but distinctive
with a broken (e.9. dorsally undulate) Baird's angulation
and uncus more robust than in either P. collina or P. tyr-
nessa. Female tergal morphology and genitalia distinctive
(fig. 23) with sipc (left) showing robust eighth tergite with
pronounced ventral anteriorly-directed apophysis and
shorter dorsal apophysis (latter longer in P. lyrnessa,
absent in P. collina); genitalia showing winged habitus but
with more elongate and thin terminal eleme,lrts compared
to P. ly'nessa (genitalia in P. collina are unwinged and
laterally bifurcate like no other congeners [herein fig.
161).

TYPES. Holotype male, labelled "Argentina,
Neuqudn 42: I-ago Tromen, 1000-1100 m, l.Xii. 1981,
Nielsen & Karsholt; Slide MK 12; Holotype: pseudolucia

tamara Bailint and Johnson, de. 1955.' deposited in
HNHM. Allotype femals, labelled 'Nahuel Hulapf, Pa-
tagonia, Dec. 1923; Rothschild Bequest, 1939-I; Allotype:
Pseudolucia tamara Brilint and Johnsoni gen. prep. No.
580, det. Zs. B6lint, " deposited in BMNH . p&ayryrc.
There are two sets: the first includes those specimens
listed under Pseudolucia patago Material Examined in
Brilint's 1993 catalogue of Neotropical polymmatines
(1933a: 19); the second includes additional paratlpes,
deposited in ZSM: 4 males, 4 females: "Confluencia
Traful, Prov. Nequdn, Argentinien, 20.X[. 1956, leg,
Fleiss". I male: "I-ago Alumin6, Prov. N"qudn, Argen-
tinien, 16.II. 1958, leg. E. Fleiss".

DISTRIBIJTION. Spaiak Argentina, ter-
ritories Neuqudn and Rfo Negro, most probably also in
Chubut, at elevations cca. 1000 m. Tarryruk the type
material was collected in November, December and
Febnrary.

REMARKS. Dr. D. Barton Johnson, professor

of Russian, University of California (Santa Barbara) and
recently editor of Nabokov Studies has zuggested the
Nabokovian name "tamara". He states "Tamara" [isJ a
name with deep Nabokovian resonance. "Tamara", with
its echo of the Russian word tam ("there"- ss opposed to
the "here' of his life-long exile), signified man/ things to
Nabokov, among them the idea of a transce,ndent world.
But most obviously...it evokes Tamara, his first love,
described in Chapter XII of fuk, Uanwy. Separated
first by whim and then by revolution and exile, "Tamara'
became the theme of Nabokov's first novel, the 1926
Mashenkn ot Muyt" . Dr. Johnson continuqs, 'As the Na-
bokovs sailed into their final exile, the young Nabokov
was tormented not so much by the sense of leaving Russia
but 'by the agoni z.ng thought that...letters from Tamara

would still be coming, miraculously and needlessly, to south-
em Crimea, md would search there for a fugitive address,
and weakly flap about like bewildered butterflies set loose in
an alien rnne, at the wrong altitude, among an unfamiliar
flora' (last sentence of Chapter XII). "

ETYMOLOGY. As elaborated above, derived from
the "Tamara", a name with various significances in Nabo-
kov's life and writings.

Notes on fteudolucia grata (IftIrlcr, IgJ4).

A glossy photo of the holotype specimen was made
available to the senior author, during a recent visit to Lima,
Peru, from a large photo folio of Neotropical butterfly grpes
specimens at the MUSM. The specimen is labelled as: "Ity-
los 6[-(not readable)- male signe---J, gmta Khlr., Det. Kdh-
ler' (black bordered label, specific name handwritten with
black ink, printed: 'Det. Kdhler"); "Holo,tipus' (red label,
handwritten with black ink: nHolo', printed: "tipus");
'2828' (written with black ink); "Rio Agrio, Nequ6n, 1800
m, 30.12.932, leg. K6hler" (black bordered label, printed,
temporal d^tahandwritten with black ink). According to both
dorsal and ventral wing characters the taxon appear distinct
but, among all Pseudolucia, related most closely to p. lanin
Bdlint and Johnson (1993). Unfortunately, only dissection of
the type could trnequivocally place the species within the ge-
rtus. However the following brief description of the specimen
may be helpful.

specimen in perfect condition, only right antenna
missing; Vp1, Vrfw ground lustrous blue (like P. plumbea,
less a deep gentian blue as in P. lanin), VFw with wide
black marginal border and fine discoidal line, outer margin
long (longer than that of P. lanin, therefore making the wings
look wider), veins and cells with black scale suffusion on
both wings, DI{W with black antemarginal semicircle in each
cell; VFIW multicoloured as in P. lanin but with reduced
white pattern elements in discal and anal arsas.

The different wingshapes, Dw color, and pattern
details of this holotype clearly suggest that P. lanin and p.
gr6ta arr not conspecific. This view should be verified by
study of the genitalia. However, from the pattern characters
it appears that a hitherto unrecognrzed 'grata Wing Resem-
blance Group" could be rerogilrcA among the Pseudolucia,
containing at least P. grata and P. lanin. Notably, the male
and female genital struchrres of P. lanin are rather unique
among Pseudolucia; thus, it is possible that such a 'grata
Wing Resemblance Group* (VHw, ruptive elements limited
to obottom" of medial band, cf. Bt{lint and Johnson 1993t 4)
might well be supported structurally as a grata Species Group
or lineage. Knowledge of the taxonomy suggested among the
small numbers of specimens from extreme southern Argentina
is just now beginning to take some shape, as noted further in
the entry below.
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Trre plumbea-like toaon of Chubut ard Neuqhr

The senior author previously listed three speci-

mens deposited in BMNH as 'Pseudolucia grata' in his
'Catalogue" (B61int L993az 30), noting their status as ten-

tative. Previously (p. 16 in main body of the preseirt

paper), it was apparent that the female from Salta, Argen-
tina represented an undescribed species (P. humben).
With the information now reviewed above concerning ex-

treme austral representatives among the undetermined

specimens, it is clear that the two remaining specimens

(labelled from Argentine locales 'Tecka, Chubut" and

'Nahuel Huapf, Patagonia") repesent a different, hitherto
nndiagnosed species belonging to the plumbea lineage of
Pseudolucia. This latter species group is diverse in Chile;
we describe the new Patagonian representative below.

Psdolrcia whitakeri Bdlint and Johnson,
NEW SPECIES

Pseudolucia grata gfilint 1993: 20, figt 49-50, 114.

Pseudolucia Brata, main text: 3.Figurrcs, Adult-
Photoplate IV (5R) tadded at proofl.

DIAGNOSIS. Wings. Historicatly confused
with P. grata K6hler. Readily diaguosed by large size

(FW 10.5-11..5 rnm.) and general similarity to P. anna-
maria but with light lustrous blue DW in contrast to that
species. VFfW with spotted postmedial band comprised
of irregularly shaped dark brown "patchlike" elements

extending from the FIW costa to anal margin and offset by
a full band across the IIW postbasal area.

Morphobgt Male with genital valvae elongate
and an extremely produced Baird's Angulation coryared
to all congeners. Female with sclerotizpdterminalia hrbu-
lar (Bdlint L993a: 2O).

TYPES. Holotlpe male, labelled' 54.21. ; Tecka,
Territory of Chubut, N.W. Patagonia, 3000 ft., JanlFeb.
L92O; Joicey Bequest; gen. prep. 19167, Bdlint", de1rcsi-

ted in BMNH. Allot)"e female, labelled 'Nahuel Huapf,
Patagonia, Jan. l9I2; Rothschild Bequst; gen. prep. No.
19167, dety Zs. Bdlint', deposited in BMNH. Paratlpe
female: "Nahuel Huapi,Patagonia, Jan. 1912, Rothschild
Bequest, Brit.-Mus. 1939-I.; gen. prep. No. I9I79, det.

Zs. Bdlint', deposited in BMNH.
DISTRIBUTION. Spatial: currently known on-

ly from two Argentine locations: Nahuel Huapf, Neu-
qu6n and Tecka, Chubt, from elevations cca. 10OO m.

Temporal: dates on known specimens include January-
February.

ETYMOLOGY. A patronymhonoring G. War-
ren Whitaker. Mr. Whitaker, an avid re,ader of Nabokov
and practicing New York attorney, offered his services to

the authors in 1993 to provide etymologies of "Nabokov-

ian names". The authors me,ntioned their interest to Mr.
Whitaker while discussing with him Nabokov's 1945 article

n Psy&e. This practice, initiated by the authors and Whita-
ker in 1993 'took on a life of its own" following publication
of the I9I3IJ\MSP Reports. This rezulted because a number

of projects concerning Nabokov as a lepidopterist had beell

initiated in the literary community. l-ater, in a response to

several requests, Johnson, Whitaker and Bdlint prepared an

analysis of Nabokov's work in Lepidopterology which will
appear in Nabol<ov Studies rn 1996. During preparation of
the lattrer work, various Nabokov scholars volunteered their

senrices to provide additional "Nabokovian nanes' since it
appears the numbers of new Neotropical Polyommatini are

far from abating. Thus, it is appropriate to honor Mr.
Whitaker with a patronym among the "Nabokovian' blues of
South America. Without a chance conversation in 1993, the

entire practice of proposing "Nabokovian" names might not
have become a reality.

Additional Remarks on Aryentine Psdolrcia

Concernirrg the Taxonomic Status of Pseudolucia dld,lrnsis

in Argentina

This taxon was noted as occurring in Salta Province,
Arge,lrtina, based information provided by Mr. R. Eisele and

examination of the specimens first hand by the senior author

while in Jujuy, Argentina. It is worth noting that since these

specimens were not available for review at the time of this

writing, the significant disjunction of this distribution may

have taxonomic significance. This is of particular interest in
this species because of the occurre,nce of a sister species of P.

chilensis in montane southeastern Brazil (P. parana Bdlint).

It is possible that the Argentine population will factor into the

biogeography of this distribution as a distinct entity. As a
matter of interest, therefore, we zummarize below what is
now apparent concerning Argentine/Chilean vicariant distribu-

tions tn Pseudolucia.

Table. Sister Taxa of Psdolrcia Disjunct at the
Chilean/Argentine ttContinental Dividet'.

Chile

P. tyrtusa
P. annmwia
P. vera
P. avishai

Aree'ntina

P. tomga
P. nkitaheri
P. dtslotte
P. naqreniensis
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A New PsetdoluciaSpecies in the Argentine Fauna and
Final Current Tallies of Spies Diversity In Argentina

Report No. 48 of the present volume describes a
recently discovered Pseudolucia species from San Juan
Province; the life history of the species is discussed in
Report No. 52.

Accordingly, final numerical tallies for Pseu-
dolucia species occurring in Argentina, based on text, &p-

pendices, and additional Repors herein are as follows:

Pseudolacia pdago (Mabille), revised status (name re-
places lyrnessa Hewitson in Argentine fauna)

ADDITIONAL SPECMS

10. Pseudolucia ncuqrenisw"s Bdlint & Johnsorr new
status.

11. Pseudolucia tunua Bdlint & Johuon
L2. Pseudolacia whitakcri Bdlint & Johnson
L3. Pseudoluda talia Benyamid, Bdlint & Johnson

(Rqort 48),
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PHOTOFIflIRES for REPORT 45 follow hereafterr otr
PHOTOPLATE fV, keyed on the overleaf of this page

CROSS REFERENCE to ADDITIONAL PHOTOGRAPHS
for species included n Repoff No. 45

Psdolrcia taliaz color- PHOTOPLATE )il

Psdolrcia andiru: color- PHOTOPLATES VII, )ilI

Pseudolrcia drilcnsis: color- PIfOTOPLATE )ilII

Pseudolucia lanin: color- PIIOTOPLATE )ilII

Psdohrcia dtslotte color- PHOTOPLATE )iln

Psdolucia ugantiru: color- PHOTOPLATB )ilV

In addition, the PHOTOPLATE V from Bdlint and fohnson (1993) is repro-
duced and recaptioned in detail after Repon No. 46. It contains B&W
photos of many of the species tneated herein from Argentina.



CAPTIONS T'OR PHOTOPT,ATE IV

ADI]LT PTIOTOGRAPHS FOR REPOIUrNO. 45

ffom, photographs are captioned with genus, species, gender and view @ :dorsal, V: ventral) and with the

alphabetical notation (A,8, etc.) used in the text; photograph rows af,e numbered in the caption, top to bottom, as

1-5, pholos in each row as L (eft), M (middle), R (rigbt); taxonomic nemes are updated to the appendiw of Report

45 and additional Rqorts from Section II of the volumel

Note: the B&W phooographs of Pseudolucia tyrnessa wef,e removed to allow for the types of additional new qlecies

P. tarnara and P. whital<cri. Instead, the type of P. $rnessa is figured in color on PHOTOPLATE VII.

lL. Pseudolucia nequeniensis, holotype (HNHM) [revised to species status inRepofi 4Jd7.

lM. P. nequenicnsis, allotyAe (HNIff).
!R. Pseudolucia andina, male, Argentina, Prov. Mendoza, Valle de IJs l.efras, ca. 7000', 3.)CI.1989 (IINHM)'

FW: 9.0 mm.

2L. P. and.ina, male, Argentina, Reg. Santiago: Portillo,exlarva, 1993 (HNHM), FW: 10.0mm.
2j|f. Pseudolucia paago, holotype (MNIIN).
2R. P. patago, holotype (MNIII{).
3L. Pseudolucia clurlotte, male, Argentina, Neuqu6n Prov., Pucara ([INHM), FW: 8.0 mm.

3M. P. charlotte, paratype female, Argentina, Neuqu6n Prov., Pucara, 8-20.XII.1952(ZMK), FW: 9.0 m.

3R. Pseudolucia argentina, paratypn mde ofjunior s)'nonym P. aancagua, Argentina, Prov. Mendoza, Parque

Pral. Aconcagua, between Laguna Horcones and El Durazno, ca. 82100 ft., 30.XI.1989 (HNHM)' FW: 9.0
mm.

4L. Pseudotucia lanin, male, Argentina, Neuqudn, Paso Puyehue, 1300 n., 10.XII.1981 (HNHM), FW: 9.0 mm.

4f;,/'. Pseudolucia lanin, female, Argentina, NeuquCn, Paso Puyehue, 1300 m., 10.X[.1981 (HNHM)' FW: 9.0

rnm.
4R. Pseudolucia hwnben, holotype (ZMK).
5L. Pseudalucia shapiroi, holotype (AMNIT).
ild^. Pseudolucia tamara, holotype (BMlfH) tadded to plates at proofl.
5R. Pseudolucia whitalceri, holotlpe (BMIIH) tadded to plates at prcofl.

In addition, conceming Argattne Pseufulucia, and Pseudoluciaingaetal, numerous specias are included in B&W
PHOTOPLATE V (which is reproduced and recaptioned, in more detail, fron B6lint and Jobnson 1993). Numer-

ous recent queries of the authors concerning the current status of specias and specimens included in that Plate

prompted this reproduction. The following color Pho0oplate cross-references may also be helpful (thase Photoplates

placed after page 7 in, Benyamini,D., Report No. 52).

Pseudolucia sibylla (type in color, PHOTOPLATE VII).
Pseudolucia avishaf (color, PHOTOPLATES VII, X[).
Pseudolucia and.ina (color, PHOTOPLATES VII, XII).
Pseudolucia vera (color, PHOTOPLATE IX).
Pseudolucia collina (color, PHOTOPLATE IX).
Pseudolucia benyamini (color, PHOTOPLATE X).
Pseudolucia lyrnessa (color, PHOTOPLATE X).
Pseudolucia talia (color, PHOTOPLATE X).
Pseudolucia plumbea (color, PHOTOPLATE XI).
Pseudolucia aureliana (color, PHOTOPLATE X[).
Pseudolucia oligoqanea (color, PHOTOPLATE XI).

Pseudolucia annatnaria (color, PHOTOPLATE X[).
Pseudolucia zina (color, PHOTOPLATE XI).
Pseudolucia hazeorum (color, PHOTOPLATE X[).
Pseudolucia asart (color, PHOTOPLATE XIt).
Pseud.olucia magellana (enlor, PHOTOPLATE XII).
Pseudolucia chilensis (color, PHOTOPLATE XIII).
Pseudolucia lanin (color, PHOTOPLATE XIII).
Pseudolucia charloae (color, PHOTOPLATE XIII).
Pseudolucia penai (color, PHOTOPLATE XIV).
Pseudolucia argentina (enlor, PHOTOPLATE XIV).
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Pseudohrcia

\

A. P. neuqrcniensis o D/V

D. P. andina I D/V

F. P. charlotte o D/V

E. P. patago o D

G. P. clnrlotte I D/V

($messa [color] moved to
Photoplate VII)

C. P. andina o D/Y

(D. P. potogo o V

H. P. argentina o D/V

K. P. hwnbert 9 D/VJ. P. Ianin 9 D/V

B. P. ruuqueniensis I D/V

P. whitalceri o DIYL. P. slnpiroi I D/V P. tetura I D/V
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ABSTRACT
A new species of Pseudolucia, with major phylo-

genetic implications concerning the genus, is described.
Hitherto, ventrally bifurcate female genital terminalia of
Pseudolucia collina Phillipi have appeared unique arxlng
congenots, with no evidence of a transformation series to
the tubular or winged-tubular configurations dominating
the rest of the genus. This was one possible argument for
splittin g Pseudolucia into additional genera. However,
the new species, Pseudolucia berryamini (coastal regions
near Santiago, Chile) shols female terminalia appearing
in a previously unknown configuration- 'C'-shaped in
the lateral view. Like P. collina, P. benyamini shows a
"V"-sha@ ventral hindwing pattern. The "C'-shaped
genital habitus (along with previously known tubular,
winged-tubular, and ventrally bifurcate types) are Feex-
amined in light of previous recognition that "V'-shaped
ventral hindwing patterns occur universally across Pseu-
dolucia irrespective of female genital type. Considering
the new data from P. benymamini, a parsimonious hlpo-
thesis of wing pattern and genital evolution in Pseudolucia
can be proposed: (1) "V"-shaped wing patterns and tubu-
lar female genitalia constitute the primitive ground plan;
(2) phylogeny has been bifurcate with tubular female geni-
talia diverging to winged-tubular structures along one
branch and "C"-sha@ and bifurcate structures along 8o-
other. Accordingly, various complex congurations in the
wing patterns (coalesced qpot-bands, stripes, additional
elements etc.) are also derived. The genital stuctures of
P. benyamini provide the first clear "cipher" regarding
direction of polaity in Pseudolucia. Their discovery
supports the strong monophyly of Pseudolucia and argues
against splitting of the taxon into additional genera. The
implications of known geographic distributions in Pseudo-
lucia species exhibiting the various female genital gpes
are also discussed.

INTRODUCTION
When the genus Pseudolucia was erected by Na-

bokov (1945) only two species were included, namely the
type species Lycaena chil"ensls Blanchard, 1852 and Ly-
caena collina Philippi, 1859. However, the gerus has
proved extremely rich in taxa, with an unexpected diver-
sity in the Chilean and Argentine Andes and austral aneas
(Brilint and Johnson 1993, 1995). Well over twenty spe-
cies are now recogru zfA in the genus.

Historcially, the scientific literature has paid very
little attention to the female genital structures of lycaenid
butterflies. This resulted partly from traditions in metho-
dology but also because early studies consistently stressed
the utility of characters in the valvae, sod a few other ele-
ments, of the male genitalia. Thus, most historical work
on the Lycaeni dae, and many other butterflies, has been

dominated by comparisons of select characters of males (Eliot
1973, Higgins 1975, Zhdanki 1983). Nabokov (1945) illus-
trated some female genitalic components of polyommatine ly-
csenids; he also considered some new characters of the male
penial apparatus. However, his actual us€ of these characters
(particularly female terminalia and the sagum of the male
penus) was mostly anecdotal and he did not revert to these
stnrctures as primary evidence concerning relationships.

Female genital characters have been shown to have
great utility in the thecline lycaenids (numerous publications
of the junior author, see €. g. Appendix II, Johnson and
Kroenlein 1993) and have also been a primary tool for the
present authors' studies of Neotropical Pseudolucia (Bdlint
and Johnson 1993, 1995). These authors distinguished three
struchrral types among the sclerotized female genitalia of the
genus: 0) I ventrally bifurcate type (as in P. collina and
previously unrecognr?pd in the scientific literature), (Z) I
configuration with winglike flaps extending laterally from a
central tubular structure, and (3) a simple tubular configura-
tion lacking any additional components. Hitherto, the salient
differences between these types (particularly the bifurcate
type vensus the tubelike types) appeared to support the view
of some authors (like Balletto 1993, even though he did not
cite the bifurcate conditionper se) that Pseudolucia should be
suMivided into more than one genus.

In fact, apparent great differences in the overall
shapes and configurations of female genitalia in Pseudolucia
were not the only rernaining hurdle concerning subgrouping
members of the ge,nus. As Bdlint and Johnson (1993) noted,
various species in Pseudolucia showed a "V"-shaped ventral
hindwing pattern irrespective the kind of female genitalic
configuration represented. Thus, when both male and female
genitalia were consulted, it was apparent that Pseudolucia
harbored a number of "look-alike' species which, aside from
some minor wing pattern difference most apparent in long
series, could not be readily diagnosed without reference to the
structural characters. Further, some species with highly
divergent wing patterns (like'sibyllaGroup" taxa) had quite
commonplace genitalia for the genus. This led Bdlint and
Johnson (1995) and Bdlint (1995) to argue that, despite the
variety of structural features in species associated with the
genus, Pseudolucia was strongly monophyletic and should not
be further split. In addition to noting the characters in com-
mon among species assignable to the genus, these authors al-
so gave examples of how splitting of Pseudolucia would re-
zult in inability to unambiguously assign certain species, or
even certain sexes of some species, to such additional genera.

It is always gratiffing when a new species is dis-
covered showing structures strongly suggesting a clear trans-
formation series within an otherwise structurally confusing
group. Our colleague Dubi Benyamini, working in Chile, has
discovered such a species and we are pleased to describe this
new entity as follows:
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Psdolrcia bnYniai,
NEW SPECIES
Photoplate VI,4.

DHGNOSIS. Whgs. VHW with "V"-shaped

band, contrasting P. collina, exlending completely to the

wing margin and comprised of continuous elements angled

from cell Ml to the anal margin offset by a single black

spot in cell SC +R1. In the male, superficially suggestive

of P. tyrnessa but with dorsal ground deeper blue, VFW
postdiscal spots more emphatic and VI{W "V"-shaped

band much more prominent.
Morplnbgt Male resembling congeners P. tyr-

,rcssa and P. collina with sagum surrounding aedeagus;

however, aedeagUs much slimmer in P. benyamini with
extremely short suprazonal element and a much longer

gnathos. Female tergite eight with a long anterioventral

apodeme, resembling P. wra) but apodeme much longer

and not club-ended as in the latter species; genitalia with
unique configUration: a terminally open tubular habitus,

shorter and more robust than in P. vera but, most distinct-

ly, showing a strongly 'C'-shaped curvature in lateral

view. This latter characteristic suggests a clear trans-

formation series within Pseudolucia from the tubular duc-

hls of some congeners through a "C"-shaped tube to the

ventrally bifurcate configuration of P. collina-
DESCRIPTION. Male. DFW, DHW growrd

violet blue with thin but pronounced dark marginal bor-
der; DI{W with black eyespot at cell CuAl barely nota-

ble, if occurring at all. VFW ground deep orange, framed

by prominent postmedial band of five black spots; distal-

ly, costa, sod and submarginal areas with emphatic gray-

colored borders, antemarginal area with inconspicuous
polyommatine pattern. VI{W ground very dark ash-gray

with outstanding 'V'-shaped band comprised of continu-

ously aligned (to only occassionally broken) blackish to
deep bronm spots contrasting the grotrnd color and extend-

ing to the submargin, offset usually by a single or double

black spot costad in cell SC +Rl; submargin of cell CuAl
with prominent elongate black pattern (seldom reflected

m the DHW); submargins and anternarginal atea with
sffiisive gray'arrowhead'-shaped markings and marginal

qtots, FIV length: 7.5-8.2mm. (n:6). Fanalc. Similar
to male on VFW, VHW but with DFW, DHW marked

deep orange within wide brownish-black submarginal bor-
def,E. FTV length 8.0-8.3 mm. (n:4). MaIc Tagal Mor'
rtpbgt arrd eninlia. Fig. 1A. Terminal tergite lack-

ing sipc ('subcordate incised posterior cavity" Eetwu

Bdlint and Johnson 1993). Genitalia with valval shape

very similar to that of P. tyrnessa: hemielliptical and

deeply sloped at the anterior after extreme production at

Baird's angulation; height of curvate terminal rostellum

somewhat less than height of Baird's angulation; uncus

srnall, compressed and with strong apical sclerotization;

gnathos more elongate and curved than in P. lyrnessa, ex-

tending the height of the uncus; aedeagus stout with supra-

znnal element extremely short (ll4 aedeagUs length); sagum

somewhat shorter than aedeagus (314 aedeagus length) ovi-
form and serrate. Fanub Tcrgal Morplubg atd furitalia.
Fig. LB. Eighth tergite modified to laterlly robust sipc with
an elongate, anterioventrally directed, apodeme with rounded

epex; genitalia with sclerotizfd terminalia comprised of a

short stout tube (laterally with graded edg", dorsally with
widely open terminus closed by an apical nodule) which, in
the overall lateral view, shows a strongly "C"-shaped config-
uration similar only to the more radically bifurcate habitus

seen in P. collina.
TYPES. Holotype msle (FW length 8.0 mm'), allo-

type female (FW length 8.0 - 9.0 rnm.) and 8 paratypes (5
males, 3 females), CHILE, Pichicuy, at sea level along coast,

150 km hI\M of Santiago, 17 September 1993, leg. Dubi Ben-

]nmini. Primary types deposited in Hungarian Natural

History Museum (HNHM), Budapest. Pararypes. 2 males,

1 female, deposited at American Museum of Natural History
(AMNH), I male, I fernale at the Natural History Museum
(I-ondon) (BMNH). Additional specimens are in the col-
lection of Dubi Benyamini (l,os Condes, Chile) but due to ut-
certainy of eventual deposition are not herein itemized as

paratypes. Dissections are as follows (in glyerin vials kept

with relevent specimens): olotype, allotype, as yet with
unassigned numbers at HNHM; paratypes numbered accord-

ing to scheme of the senior author (paratype rnal e 427 , pera-

type females 39l, 428, 437).
DISTRIBUTION. Sryial: currently known from

several sea level costal sites in the close vicinity of the

primary type locality detailed above (see Biology, below).

Tanpral: the flight perid apparently includes the entire
y€r, to date at least three generations having already been

documented by Mr. Benyamini (Benyamini, in press).

BIOLOGY. Habitats are typical of the Coquimban
Desert Biotic Province (Davis 1986i 4, t4). Biology of the

species is being treated in detail in a separate paper (Benya-

mini, in press).
ETYMOLOGY. Named for the discoverer of the

species, Mr. Dubi Benyamini.

DISCUSSION

'Lycaena collina" was among the first names avai-

lable for Neotropical polyommatines occurring in austral re-
gion of South America. Indeed , Pseudolucia collina and P.

chilensis (Blanchard) were considered the 'best known" taxa

of the genus after the work of Nabokov (1945). For in-
stance, in an example typical of the "common usage taxon-

omy" in butterflies, kwis (1975, Pl. 672 25-26) purported to

illustrate both these species in his world butterfly guide,
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suggesting that their identities were quite straightforward.
However, as we showed earlier, collina-like phenotypes
embrace three stnrcturally different taxa (Bdlint and John-
son 1993), the one figured by kwis proving to be P. tyr-
nessa Hewitson 1874, a species widely distributed in the
austral region of South America. Pseudolucia chil"ensis
did not farc much better regarding overall recognition
either, being redescribed asi necently as 1993 by a Euro-
p€an worker as Pallidula vichurur (Balletto 1993). Such
situations testify 3o the overall instability characteri-ing
Neotropical polyommatines until very recently, s do the
innumerable new species described in the last few years
by the present authors.

Bdlint and Johnson (1993) utilized a zuperficial
wing resemblance cluster, the 'collina-like Group' [pp.
2-31, in first stressing the homoplasy apparent in wing
patterns of various austral Polyommatina€. As noted by
them, pething could have been nrore startling than the bi-
partite female genitalia apparent in some 'collina-like'
populations compared to winged or tubular female struc-
tures occurring in others. In first treating 'collina-like"
taxa, Bdlint and Johnson (1993) named the first "collina-
like" sibling, P. zembla. a species later proving to be a
slmonym of P. lyncssa (Bdlint 1993b). Together with
sharing the "V"-shaped ventral hindwing pattern, such
populations were also typified by small individuals (Fw
lengths < 9.0 mm.), males with blue dorsal grourds, and
females showing extensive orange dorsal forewing suffus-
ion. BClint and Johnson (1993) also noted two other taxa
externally sharing the 'collina-like' ventral 'V' pattern
but otherwise less startlingly like P. collina than P.
Iy'nessa: P. charlone Billint and Johnson and P. wra
Bdlint and Johnson, both species with divergent female
genitalia. As recently as the present volume, BClint and
Johnson Q99a$ have added two more new Argentine spe-
cies also sharing this generalizrd external phenotype with
P. collina. Comment on the geographic distributions of
these entities is pertinent here.

Representatives of each female genitalic type
sharing "V"-shaped ventral hindwing patterns occur in
central Chile: P. vera (with tubular habitus), P. lyrnessa
(with winged habih$), P. collina (with bifurcate habirus)
and P. benyamini with the newly recognizrd "C"-shaped
habitus. overall, the winged female genital type has the
widest geographic distribution, including other' collina-
like' species from the central west and southwest of Ar-
gentina northward to Salta Province. This range embraces
a variety of biotic provinces (Davis 1986, Map 2). In
addition, the winged female genital type also is common
to the 'plumbea Group' (originally Bdlint and Johnson
1993: 4) which is generally restricted to central Chile.
This structural group embraces five taxa, many of which
have been documented as locally sympatric and synchron-

ic (e.g. Hacienda Illapel in the Coquimbo Region of Chile).
In addition to this closeknit group of Chilean texa, and often
overlapping in distribution, are members of the " sibylla-like
Group' (originally Bdlint and Johnson 1993: 4), an assem-
blage of divergently marked Pseudolucia which, with their
winged fernale genitalia and male genitalia lackin g a sagun
(cf. BClint and Johnson, 1994a) are best considered a stnrc-
tural zubgroup of the plumbea Group (or lineage). Several
new 'sibylla-like' taxa have also been distinguished in recent
years (Bdlint and Johnson 1993) and together occur from
central Chile and central west Argentina northward to the
Antofagasta region.

In light of the rather tightknit distributions evidenced
by the diverss Pseudolucia noted above, attention must be
drawn to what has previously been considered the rather far-
flung range of the 'species" P. andina (Bartlett-Calvert).
The latter taxon shows not only a peculiar female genitalia
(with a mixture of characters evident in other Pseudolucia
taxa) but also a uniquely shaped male genital valve (cf. Bdlint
and Johnson 1993: 19, fig. J or Balletto 1993, fig. 3d.).
Traditionally, a wide berth has been accorded identification
of the taxon 'andina' , including records on both side of the
Andes (cd. data published by Balint 1993a, Balint and
Johnson 1993 , 1994a). Brilint and Johnson (1993) recogruzrd
the first clear sister species of P. andina, P. lnnin. Its
discovery suggested the existence of an 'andina lineage'
within Pseudolucia and the necessity for a more thorough
analysis of the various and farflun g andina-lke populations
occurring ecross southern South America. Pseudolucia lanin,
a strict high Andean endemic mostly inhabiting the alpine
region of the Valdivian Cordillera biotic province (Davis
1986: 12) exhibited a female genitalia more clearly winged
than typical P. andina. Indeed, as now confirmed by more
recent research on this assemblage (Balint, Benyamini and
Johnson, in press), P. andina has proved to be at least two
species, one typically Andean (in addition to P. lanin) and
one typically Patagonian.

The two 'collina-like' taxa having tubular female
genitalia presently show restricted distributions: P. vera from
the southern [-a Araucania region of Chile and P. charlotte
from the Patagonian Steppe biotic province (Davis 1986: 14;
Shapiro l99l: 149-150) in Argentine Mendoza and Neuqu6n.
By contrast, the 'chilercis Group" (originally Bdlint and
Johnson 1993: 4 and comprised of two sister species showing
tubular female genitalia) occurs from Atacama in the north
southward to the Valparaiso region of Chile and disjunctly
eastward in Parand State, southeastern Brazil.

considering the above, it has always appeared highly
unlikely that the "V'-shaped ventral wing pattern tn Pseudo-
lucia could be synapomorphic and the various corresponding
female genitalic configurations all independently evolved.
Accordingly, Bdlint and Johnson (1993) considered the wing
patterns of Pseudolucia highly homoplasious. However, until
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TABLE I

Ferrale genitalic types in Pseudolucit species with'to,&,tu-like" external phenotypes- relation of
genitalic types, taxa and curre-ntly known geographic distributioru.

Taxon

P. benyamini

P. collina

P. lyrnessa

P. humberti

P. shapiroi

P. wra

P. charlotte

Type of Female
Genitat Terminalia

C-sha@

bifurcste

winged

winged

winged

tubular

tubular

Known Geographic
Distribution

central Chile

central Chile

central Chile and south-
western Argentina

northwestern Argentina

central western Argentina

central Chile

south Chile, central and

southwestern Argentina

the discovery of P. benyamini, a mode of transformation
between the diverge,nt bifurcate fernale genitalia of P. ml-
lina and the winged and hrbular femqle structures of other
Pseudolucia was not apparent. In fact, Do one could sug-
gest a hypothetical intermediary step that might mediate
the great difference between P. collina's bifurcate female
habih,rs and the tubular and winged stnrctures of other
Pseudolucia species. With P. berryatnini now available,
a parsimonious view of character evolution in Pseudolucia
can be proposed including wing pattern and male lllor-
phology . '

The "C"-shaped female genitalia of P. berryatnini
serves as a kind of 'cipher' for proposing a transforma-
tion of characters rn Pseudolucia embracing wing pattern
as well as male and female morphology. This view stems

from the realization that P. collina and P. berryamini,
both with limited central Chilean distributions, appear to
be sist,er species which share the synapomorphy of I cur-
vate hrbe in the fernale genitalia (one a minor bifurcation
from a tubular ground plan fe.g. "C'-shaped], the other
a widely bifurcate derivation). Consistent with this view,
winged tubular terminalia can also be considered a condi-
tion derived from the primitive tubular ground plan. With

this in mind, it is consistent to view the 'V"-shaped 'collina-
like" wing pattern tn Pseudolucia as a primitive charactor,
thus explaining the occurrence of three very different fernale
genitalia in specimens with a hindwing "V' dominating the
ventral habitr.rs. This scheme proposes a bifed (two-branched)
evolutionary tree, tubular at base, bifurcating to 'C"-shaped
and fully bifurcate conditions on one branch, "wing"-like lat-
eral extensions on the other.

The above hypothesis appears compelling because,

for the first time, it offers a view of character evolution in
Pseudolucia able to include character states in the companion
rn4les. Males of all taxa having fernales with tubular geni-

talic terminalia also posse.ss the genital sagum. The sgurn,
an outlyiog element of the penial apparatus is, according to
Eliot (1973), an ancestral character which, as an "early syn-
apomorphy' among pol yomrnatinas phylogeneticall y links an-
cient Caribbean and mainland faunas in such genera as Echin-
argus Nabokov (1945) and Hemiargus Hiibner (1818). Both
these genera have trans-Caribbean, continental lowland and

high Andean components (see Bdlint 1993a, 14-16 and John-
son and Bdlint, in prep.). Considering this, loss of the
sagum (e.g. consequent reliance on a penial apparatus without
this outlying element) may be construed as synapomorphic for
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Figure La

Figure 2

MORPHOLOGICAL FIGURES

(above and overleaf)

Figure L. Male genital uncus and guathos (left) and aede-
agus with sagum (right), ventral views, of p. Iyrnessa (a),
P. berryanini (b), P. collina (c).

Figure 2. Male genital valvae, latenal views, of p. ly.
nessa (a), P. benyatnini (b), P. collina (c), P. vera (d).

Figure 3. Fe-rle morphological features: left, terminal
tergite in lateral view; middle, genital terminus in ventral
view; right, genital terminns in lateral view, of p. tyrnes-
sa (a) , P. benyarnini (b), P. collina (c), p. vera (d).

Figure lb

Figure lc
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Figure 3a
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Figure 3d
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certain other assemblages within Pseudolucia, a suggest-
ion of particular interest because all Pseudolucia lacking
a sagum also show winged terminalia in the female geni-
talia. Moreover, these latter groups of Pseudolucia show
the highest species diversity in the genus and the widest
geographic distributions, including high Andean and aus-
tral populations. If the view that absence of a sagum in
males and the presence of winged tubular genitalia in fe-
males is a derived state, the wide adaptive radiation repre-
sented by these mFnI species of Pseudolucia (members of
the 'plumbea-Group" [including the divergent 'sibylla'
Subgroup, see Photoplate VII: ll,l2l) would be a rela-
tively recent event, consistent with the comments of sha-
piro (1991). Similarly, with the above view, the tubular
habitw in the female genitalia could be considered a basic
synapomorphy of the Polyommatini. The female genitalia
of Nabol<ovia faga (Dognin 1913) a member of the NA-
BOKOVIA SECTION also exhibit tubular terminalia (Bd-
lint and Johnson 1995, figs. 29-30) as well as the oriental
Polyommatus cleotas Guer. and Men., [183U, t54re spe-
cies of the polyommatine genus Luthrodes H. H. Druce
(1895). In contrast, female genital terminalia of Holarctic
genera with clear Neotropical kin (Paralycaeides Nabokov
1945 and Madeleinea Baliint 1993 [see Bdlint and John-
son 19951) are not tubular, having only minor sclerotal
formations at the genital terminus. Such Holarctic stock
also show a characteristic sclerotizad region on the lower
part of ductus bursae which is lacking in the Neotropical
genera (for European genera sei ttetnrtendo 1995, figs.
rt2-123).
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CAPTIONS TO PHOTOPLATE V

For purposes of identification, historicity and recording of eventual type depositions, Photoplate V
from the original treatment of new Argentine and Chilean Pseudolucia is reproduced from UWSP MuseumRqporr

No. 27: Bdlint, Z. andJohnson, K., New Species of Pseudolucia Nabokov from Chile and Patagonia (I-epidoptera,

Lycaenidae, Polyornmatinae), 25 W.

The original plate published in 1993 was a combination of many photographs of various type.s and

other specimens and its original caption was very ge'neralizpd (although it was implicit in the text that, consistent

with the volume of Rqom 24-30 the photographic figures were those of the type specimens). The degree of addi-

tional work on Pseudolucia since 1993 has ctarifed the identities and statuses of numerous specias and, in addition,

various workers have inquired as to which of the figured specirnens were gpes. Moreover, before their deaths both

Dr. J. Herrera G. and Luis Pe,6a returned, by hand, to the American Museum of Natural History type specimens

that had derived from their personal collections after it had been forwarded to each of them for Chilean deposition.

Both workers stated that lack of permanent staff lepidoplerists at both the Instituto Entomologfa Universidad

Metropolitana de Ciencias de la Educaci6n (Santiago) ("IEUMCE' according to Acta Entomologia Chikna, 1993)

and Museo Nacional de Historia Natural (Santiago) ('MNHNC" according to Bridgas 1994, summarizing most con-

vention) rnade the future of butterfly type materid in Chile questionable. Further, as mentioned by Johnson (1993:

UWSP Repon No. 30, 2 pp.) some of the naterial in Herre,ra's possession had originated from a loan to him from

Pefra, given Pefla the ultimate discretion on its deposition. Thus, since dl this material derives from the the private

collections of Herrera or Peffa (mostly thelatter), consiste,nt with the depositionof types previouspublications either

involving Herrera as a co-author (Johnson, Miller and Herrera 1992) or Pefia material (Johnson, Eisele and Mac-

Pherson 1990) final deposition of certain material included in this plate is now AMNH, as noted in appropriate

entries below.

Caption (D : dorsd, V : ventral, "hdfside' : left- or righthand side of fore- and hindwings only,

'fullside'= fore- and hindwings of both left- and righthand side.s). A,B: A- D/V "halfsides', Pseudolucia

mllina,6 example; B- DA/'halfsides', P. olliru, g example. C: D above, V below, "fullside", Pseudolucia

zembtaholotyped (AMNH). D: D above, V below, "fullside', P. zsttblrillotype g (AMNH). E: V 'halfside",

Pseudoluciaphtnbeaexample. G: V "halfside', Pseufulrcfuanurrurita,holotyped(AMNH). H: V'halfside",
P. awtansia, allotype I (AMNH). I: D/V 'halfsides', Pseudolucia hqcorwr paratype d (HNHM). J: D/V
"halfsicles", P. lwmrun allotype 9 (AMNH). K: to right of letter, at left, V 'halfside', Mltcit doa
holotyped (AMNH), atright, V "fullside", P. daruholotyped. L: left, V "fullside', Psdolrciadouallotype
g (AMNH), right, D "halfsiden, P. fueaallotype g. N: immediately below letter- D/V "halfsides', Psdolrcia
cftarlatte, paratype ? (AMNH); below left, D "halfside', Psandolrcia raa holotype 6 (AMNH), right, V 'half-
side", P. vaaholotyped. O: V'fullside", Mobcia&ilssis d example. P: V "fullside', Mfuia
clrit;rrpis d example. Q: D,V 'halfsides', Pseudolrcia&sbte paratype $ (AMNH). R: V,D "halfsides",

Pseufutrcia drtlottc allotype I (IML). S: left, D "fullside' Pseudolrcia hninholotyp d (AMNH), right, V
'fullside" P. binhologpe 6. T: left, V 'halfside', right, D 'halfside', Pseudoluciakinbote holotype 6 (FMNH).

UrV: U- D 'halfside', PseudotrciaodircB exaryle; V- V 'halfside', n din46 exaryle. Y: DA/ "half-

sicles", Pseudohrcia pazi 6 (AMNI|. Z: left, DA/ 'halfside', Psdoluia aweliatu d (AMNH); right, DA/
"halfside", P. aureliatuallotype 9 (AMNH). ZZ: DN'halfside', Mtciautaguholotype d (AMNH).

Deposition Abbreviatiors: AMNH (American Museum of Natural History, New York, USA); FMNH (Field Mus-

eum of Natural History, Chicago, USA), HNHM (Hungarian Natural History Museum, Budapest, Hungary); IML
(Instituto Miguel Lillo, Tucarnan, Argentina).

Some of the original haphazardness of this plate resulted from the provision by overseas workers of photographs

(and abdomens) rather than specimens and the subsequent selection of only some of these as typ€s by the taxonomic

authors. Better quality photography of these specimens was only possible once they were in hand.
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Eight New Contributions
to Neotropical Polyommatine Taxonomy and Biology

The last eight papers of this volume include contributions that departed from either the
standard authorship or contemplated topics of the series "Polyommatine Lycaenids of the
Oreal Biome of the Neotropics". These Reprx 47-54 include three papers adding recenfly
discovered species to the genera Pseudolrcia and Madeleinca, fvo papers (one very exten-
sive) concerning the biology and myrmecophily of Neoffopical Polyommatini, and three
others including historical or systematic commentar5r. The contents are as followsr:

Additions to the Diversity of the Polyommatine Genus Madeleinea Bdlint (Lepidoptera,
Lycaenidae), by D. Benyamini, Zs. B67int and K. Johnson, REPORT 47

Two New Pseudolucia Species from the High Andean Region of Temperate South America
with Revision of the Status of P. andina nequcniensis Bdlint and Johnson, by D. Benyamini,
Zs. Biilint and K. Johnson, REPORT 48

A Review of Recent Literature and Taxonomic Synonymy is the Neotropical Polyommatinae
(Lycaenidae), by Zs. Biflint, REPORT 49

Further Historical Data Concerning Neotropical Polyommatinae (Lycaenidae) from European
Collections, by Zs. Brilint and K. Johnson, REPORT 50

Studies of Life History and Myrmecophily in Certain Chilean Pseudolucia Nabokov (Lepi-
doptera, Lycaenidae), by D. Benyamini and Zs. Biilint, REPORT 5t

Synopsis of Biological Studies of the Chilean Polyommatini (Lepidoptera, Lycaenidae), by
D. Benyamini, REPOKT 52

Recently Discovered New Species of PseudoluciaNabokov (Lepidoptera, Lycaenidae) from
Austral South America, by D. Benyamini, Zs. Bdlint and K. Johnson, REPORT 53

Distinction of Pseudochrysops, Cjclargus, Echinargus and Hemiargus rn the Neotropical
Polyommatinae (Lepidoptera, Lycaenidae), by K. Johnson and Zs. Bdlint, REPORT 54

I
Note that due to different dates of prepublication for eventual binding in this volume (lgg3-lgg5) some variance

in the use of Polyommatinae versus Polyommatini (current usage as a Tribe) has resulted.
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ABSTRACT
Two new species of the genus Mdeleinea Brilint

(1993) , M. lea new species and M. sigal new species, 8ro
described from high Andean areas of Bolivia of Chile, re-
spectively. The first is from relatively well-collected lo-
cales, Cochabamba and I-ake Titicaca regions, the latter
restricted with some other endemic butterflies to the nar-
row puna vegetational zrlne in Tarapacd. The fact that
both new species have been discovered by recent "spot"
collecting and both are most similar to other recently de-
scribed congeners confirms original predictions by the
authors that Madeleinea is a speciose, but simply poorly
elaboratd, genus. PseudoluciaNabokov and Madeleirua,
each now with dozens of recogqr?Ed qpecias in high An-
dean and austral areas of South America bely the notion
of low species diversity in the Neotropical Polyommatini
and suggest this common assertion is greatly influenced
by sampling error.

INTRODUCTION
Madeleinea Brilint (1993) is a Neotropical, high

Andean and austral, genus of polyommatine lycaenid but-
terflies. It occurs from the paramo regions of high mon-
tane Colombia, Ecuador and northenr Peru southwards to
the waste puna region/ altiplano abutting Peru, Bolivia,
Argentina and Chile. Interestingly, the genus is also
represented in the chaco regrons of Argentina and Para-
guay.

In their revision of Madeleinea, Brilint and John-
son (1995c) distinguished three species groups of Made-
leineaz the lolita-group (very restricted in distribution and
represented, to date, by few museum specimens) and two
groups with more familiar taxa, the l<oa-group and moza-
group. The latter groups are widely distributed in the
fuides and well represented in both historical and recent
collections (Bdlint 1993; Bdlint and Johnson 1995c).

Considering what is presently known of the lcoa-
and moza-groups, nembers of the former typify more
northern distributions. In contrast, taxa of the moza-
group are more known from more southem ranges @dlint
and Johnson 1995c, figs. l-2). The lcoa-group presently
appears less speciose than the moza-group. The latter is,
in fact, diverse enough to consider three lineages: (l) the
M. moza complex, a widely distributed polytypic entity,
with brown wing surfaces on both sexes; (2) M. ludicra
and M. tintarrond, both zuperficially confusable with
certain members of the koa-group but morphologicdly
similar to M. moza and M. pacisi and (3) the M. pacis,
M. cobaltana, M. pelorias triad, which share a character-
istic ventral hindwing rnacular pattern.

The purpose of the present paper is to add an
additional member to the pacis-lineage of the moza-group,
a new species from the altiplano region in Bolivia, plus a

new member of the ludicra-ltneage from northeastem Chile.
Description of these entities, which were unknown at the time
of the previous revisionary work on Madeleinea, adds yet
another remarkable example of polyommatine diversity in the
oreal biome of the Neotropical Realm.

II{ATERIAL AIYD METHODS
This paper expands from the data base and material

examined in previous comparative studies of Madeleinea (Bd-
lint 1993: 27; Bdlint and Johnson 1995c). Some specimens
included herein were previously noted as odd or needing ad-
ditional study (Bdlint L993, Bdlint and Johnson 1995c).
However, their species level significance was only recognized
recently by additional firsthand collections in the field. Some
of the cited individuals in one species m y have been among
samples originally viewed by Nabokov (1945). 

^ However,
since Nabokov did not dissect these specimens, it appears
their significance may have been overlooked. Additional
material, including types designated herein, was collected in
the context of ecological and distributional studies of
Madeleinea pursued by the senior author. Observation of
individuals in the field, dong with noting behavior and
ecology of sympatric and synchronic congeners, w&s pivotal
in recognizing the significance of the historical museum
material already in place in these taxa. Our experience in
this case strengthens the view that, irrespective of similar
external features (particularly in diminutively patterned
groups of taxa) sp"cimens with extremely divergent morpho-
logies should be regarded as "red flags" for possible sibling
or sister taxa. Every effort should be made to followup on
morphologicd observations by investigations in the field.

In taxonomic entries below, we follow the terms and
abbreviations previously used in Bdlint and Johnson (1995a,
1995b) and Bdlint and Lamas (1994).

TAXONOMIC DESCRIPTIONS

Madclcinca lca Benyamini, Bdlint and Johruon
Photoplate VI,5; Figs. 1,2.

DIAGNOSIS. 'wings. Fw costal margin almost
straight, outer uurgin long and slightly convex, sp€x pointed.
Male Dw violet blue, marginal border wide; VHW somewhat
resembling M. pocis but with very zuffused pattern covered
by grayish green scales (not colorfully spotted) and with the
inconspicuous zubmarginal band very wide with relatively
parallel edges.

Morplwbgt Male closest to M. pacis and M. co-
baltana but with genitalia showing conspicuous subbasal ele-
ments; females with genital anterior lamella edges relatively
parallel, henia resembling M. pacis most but with parallel
anterior lamella edges of extreme width.
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DESCRIPTION. MaIc. DW ground brightvio-
let liberty blue (Maerz and Paul 1950: 4r',tB_10); veins
gleaming, discoidal line not visible, wide marginal black
border naffow at tomal area but wider at apex; fringes
long, checkered; DFIW black, antemarginal coloring in
cell CuA2 absent. VFW ground beige, basally with strong
yellowish gray suffusion, discoidal and postdiscal spots

medium sized with pale halos; veins somewhat lighter
colored than ground; submarginal area with typicd lto-
lyornmatine pattern very indistinct; VIIW with small cos-

tal postbasal spot in cell Sc+Rl, discal and postmedian
area with grayish brown spot qpical of subgroup pattern
but indistinct, postmedian spot in Sc+Rl and Rs present

but independent, postmedian spots pale, creating a con-
tinuous but pale wavy band only slightly intemrpted; cell
RS lacking silvery stripe; zubmarginal without pattem,
with only a pde spot present in cell CuA2. FW length:
I 1.0 mm. (holotype), 1 1.0 mm. (two paratypes). Fanub.
Similar to male, but larger with longer FW costa. Wings
somewhat brighter with grayish pale DW ground; VW
similar to male but paler, VI{W ground grayish. F'\M

length: I 1.5 (allotype), 1 1.0 Inm. (paratype). MaIc
erenitalia. Fig. 1. Uncus 'horseshoe"-shaped withpoint-
ed gnathos in dorsal view, valvae relatively slender with
thin costal rostellum, aedeagus robust with long and

strong subzonal element, zubbasal portions strongly pro-
nounced. Fqtab erenitalia. Fig. 2. Henia showing
strongly sclerotizeA edges with slightly convex contour
(constricted and wrdulate in M. pacis and M. moza, re-
spectively), anterior lamella width two-times lamella
length and with distal edges parallel.

TYPES. Holotype male labelled "Pongo, 4000
m., Cochabamba, Bolivia, 13.II. 1994, leg. D. Benya-

mini", geoitalia dissection in glycerin vial Bdlint No. 496,
deposited in HNHM; allotlpe female labelled "Bolivia,
Titicaca, Guaqui, V [May?], coll. 'W. Schnuse" 'ex. coll.
Bethune-Baker, B.M. t927-360", genitalia dissection in
BMNH slide No. 19150, deposited in BMNH. Paratypes.
One male labelled "Titicaca, Bolivia', '38'l', "collection
E. I. Huntington", 'No. 1053', gen. prep. No. 392, Bd-

lint, deposited in AMNH; one female data same as allo-
type, genitalia dissection in BMNH slide No. 19151, de-

posited in BMl.[{.
DISTRIBIJTION. Spaialz known only from

the altiplano regron of SE Bolivia (Guaqui and l:ke
Titicaca) and from the Bolivian type locality (Pongo), at

considerable elevation (3700-4300 m.). Tanporal: the

holotype and one male paratlpe were collected in Feb-
ruary; the allotype and female paratype appear to be

marked as May.
REII{ARI$. Tbe ventral similarity of this spe-

cies (along with that of the species described immediately

below) to M. pacis is homoplaseous, I fact aPparent when

the morphologies of all these species are examined. Thus,
Madcleinea (like Pseudolucia, with its morphologically dis-
parate group of taxa showing ventral "V"-*haped bands) con-
tains morphologically disparate species all showing ventrally
dull and unremarkable wing patterns when compared to color-
futly spotted congeners. Previously known specimens of
these dull ventrally dull taxa were misidentified as either M.
pacis and M. moza. The discovery of additional dull colored
species expands our concept of diversity in both the pacir-
lineage (M. lea, new species) and ludicra-lineage (M. new
species below) of Madekinea. Given this fact, the reader
should conzult the Diagnoses of both the new entities herein,
along with the character table (Table 1), to gain an overall
fami[arity with the diagnostic characters distinguishing &e
various dully marked taxa now included in the genus. To this
end, the Diagnosis of M. lea, first described, is basically
nrdimentary, with that of the zubsequently described M. sigal
fashioned to be comparative both with newly described M.
ba and the other duller congeners now that the set of these

species is more complete.
As noted in the Introduction to this paper, the status

of M" Iea as a new species became apparent when the senior
author collected the holotype and one male paratype and was
thus able to obserye the entity firsthand in the field. This, in
part, amounted to a "rediscovery" since historical specimens
of this species had been formerly noted as distinctive but
needing further study (Brilint 1993, Bdlint and Johnson 19-
95c). The recent collections authenticate the historical
material as taxonomically significant and show that the very
different VIIW patterns and morphological characters in these

old specimens were accurate 'red flags" marking the exis-
tence of an additional species.

As noted in the subsequent Table, M. Ica is readily
separated from M. pacis. The distinctive VI{W patterns of
the species are actually recogmzable by the collector in the
field. Considering the existence of M. lea, it is apparent now
that M. pacis maintains a quite constant phenotype across its
wide distribution-- central Peru [Cuzco, Challabamba] to Bo-
livia [Cochabamba] (figs. 84, 85, and 88 in BClint 1993).
This matter was unclear until M. lea was clearly differen-
tiated.

ETYMOLOGY. A patronym dedicated to the wife
of the senior author.

Mdclcinen sigal Benyamid, Bdlint and Johruon
Photoplate VI,6; Figs. 3,4.

DHGNOSIS. Wings. Male DW gleaming 'yale
blue' (M. Iea de"p violet blue), VffW postmedian spots in
cells Ml and MZ equal in size (M. lea variable). Otherwise,
compared to other congeners, like M. lea n FW costal m4r-

gtn (almost straighQ and outer margin (long and sligbtly
convex with pointed apex) and clear dimorphism of the sexes.
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vHw similar also to M. Iea, somewhat resembling M.
pacis but with very suffused (not colorfully spotted) pat-
tern, covered by grayish green scales and with wide but
inconspicuous submarginal band with relatively parallel
edges. Differing, however, in morphology as noted be-
low.

Morplwlogy. Resembhng M. pacis and M. co-
baltana most but male with aedeagus thin and with long
suprazonal element; female genitalia with ed-ees of anteri-
or lamella relatively parallel and henia showing strongly
broken distal edges.

DESCRIPTION. Malc. DW .,erowrd yale blue
(Maerz and Paul 1950: 44lDl2); veins gleaming, discoi-
clal line not visible, wide marginal blaek border narrow at
tornal area but wider at apex; fringes long, checkered;
DHw black antemarginal in cell cuA2 absent. vFw
ground beige, basally strongly suffused yellowish gral,
cliscoidal and postdiscal spots medium sized with pale
halos; veins somewhat lighter colored than ground; sub-
marginal area polyommatine pattern very indistinct; VHw
with small costal postbasal spot in cell Sc*Rl; discal and

lmstrneclian area with grayish brown spot of typical sub-
group pattern but indistinct, postmedian qpot in Sc+Rl
ancl Rs present but independent, postmedian spots pale,
'creating a continuous pale wavy band, very slightly inter-
nrpted; spots of Ml and Mz equal in length; cell RS with
pale silvery stripe; submargin without pattern, only pale
spot present in cell CuA2, some arrowhead submarginal
markings present in CuA2 and CuAl. Fw length: 10.0
mtrn. (holotype), 10.0 mrn. (two paratypes) . Fqnolc.
Similar to male, but larger with longer Fw costa. wings
somewhat bri._ehter with grayish pale Dw ground, vw
sirailar to male but paler, vHw ground grayish. Fw
lemgth: 10.0 nrnl. (allotype). MaIc Genitalia. Fig. j.
Gnathos with koa-like uncus and pointed gnathos in dorsal
view; valvae typical of group (see Bailint and Johnson
1995), aedeagus very slender with first stron.-e, then weak
amd nong, suprazonal element, subbasal portions also weak
snd slightly indented. Fanalc Cstitalia. Fig. 4. Henia
strongly sclerotized and with distal edges strongly broken
at midpoint and longer than anterior lamella; anterior la-
Nillelln with width two times that of length.

TYPES. Holotype male labelled 'Chile, Tara-
pacd, Putre, 3400 m., 16 April 1994, leg. D. Benya-
mini", genitalia dissection in glycerin vial Brilint No. 4gs,

'deposited in MNHM. Allotype female and two paratypes
rnnles with same data, genitalia dissections gen. prep. Nos
495 and 521 (males), 522 (allotype). Allorype deposited
HNHM, paratype males deposited AMNH (gen. prep.
No. 495) and in private collection of D. Benyanrini (gen.
pssp. No. 521).

DISTRTBUTION. spaial: known only from the
type locality at high elevation (3400 m.) . Tentporal: the
type material was collected in April.

. REMARI$ . Madeleinea pacis, according to recur-
ated museum samples (Bdlint 1993, Bdlint and Johnson 1995)
exhibits a relatively wide distribution and is well represented
in some Pentvian and Bolivian samples (respectively, material
at BMNH and AMNH [see Bdlint 1993, Bdlint and Johnson
1995J as well as in the Forster material [see Brilint 1995]).
From culrent data, Madeleinea sigal and M. pacis appear
non-sympatric, but the wide occurrence of M. ludicraembra-
ces both of these distributions. Identification of all these
species should not cause serious problem, even in the field.
Moreover, if sympatry and synchrony beVenn M. sigal and
M. pacis was eventually discovered, these taxa are suffici-
ently different in external features to cause little additional
diagnostic problem (readily checked, in any event, by the
morphology) (see Table 1).

The genitalra of M. sigal are quite remarkable. Th"y
would appear closely related to the tintarrona-ludicra lineage
(as indicated by the slender uncus of the male genitalia) ex-
cept that female structures are closer to M. pacis and M. mo-
za. Ureta (1963: 107) mentioned "Irylos peloria.r" and 'lrylos
moza ludicra' from chile. considering current knowledge
of polyommatine affinities, these binomial combinations are
quite erroneous. However, it is most likely ureta's data per-
tain to Madeleinea pelorias in the first case and M. ludicra in
the latter (see Brilint and Johnson 1995).

TABLE 1

Characters typifying M. pacis, M. pel.orias, M. cobakana,
M. Ica and M. sigal,

DW ground:
M. pacis: deep violet blue
M. pelorias: gleaming greenish blue
M. cobaltana: gleamin..e cobalt blue
M. lea: lighter deep violet blue
M. sigal: gleaming yale blue

\{HW poshnedian spots in cells M1-IVI2:
M. pacis: equal in size or spot in Mz somewhat
larger, both rounded
M. pelorias: spot in M2 always larger, both
quadrant

M. cobaltana: M2 always larger, both very big
M. lea: variable
M. sigal: equal in size
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Aedeagus of male genitalia (ventral view):
M. pacis: subzonal sheath nalrow, with elongate

and naffow suprozonal element

M. pelorias: subzonal sheath conspicuously

robust with elongate but shorter suprazonal

element
M. cobaltana: subzonal sheath robust with
elongate and produced suprazonal element

M. lea: subzonal sheath robust with relatively
short and slender supraznnal element

M. sigal: subzonal sheath robust with long

suprazonal element

Henia of female genitalia (ventral view):
M. pacis: edges bent twice
M. pelorias: edges curved and wavy

M. cobaltana: gentlY curved

M. lea: gentlY curved
M. sigal: edges broken at middle

ETYMOLOGY. A patronym dedicated to a son

of the senior author.

DISCUSSION

The discov ery of these new species is not sur-

prisin.,e. Bdlint (1992) predicted that once Madeleinea

was more well known among l-atin American workers,

aclclitional new species would be readily recogniTrA.

Br{lint and Lamas (1994) and Balint and Johnson (1995)

have already described new species.

Fieldsa (1992), in studies of mountain birds in
the altiplano regions of several Andean countries, pointed

out the contradiction of conspicuous uniformity among en-

virons of the high flat plateau of the altiplano (probably a

result of long term human influence) and diversity among

ecologies ancl microhabitats charactenang the edge of the

plateau and myriad quebradas extending westward and

eastward towards lower elevations (Fjeldsa 1992: 43-45).

Among butterflies, Polyommatine lycaenids are compara-

tively nonvagile organisms, often typifying highly special-

izecl or isolated biotopes. Such microvicariance can lead

to rapid and striking speciation, also well known for the

Olcl World polyommatine fauna. Recent work in the An-

tilles has discovered isolated species of Leptotes and

Cvclargus (Johnson and Matusik 1988 , t992). Similar

situations are recorded more and more among eumaeine

lycaenicls as modern fieldwork expands. In Argentina,

Johnson, Eisele and MacPherson (1990 & in press) note

a species of Strymon known from a single quebrada in
Salta Province ancl Johnson (1992) described a species of
Terra known only from a single, extremely isolated, high

montane oasis in Jujuy. In Chil o, L species of Heoda occurs

only along an extremely narrow belt of hrna vegetation in a
sector of Tarapacfprovince (Benyamini and Johnson, 1995).

There are ntany more examples. Appreciation of such unique
diversity among high Andean lycaenids has been hindered hi-
therto by peruasive sampling error.

The new species described in the present paper are

clearly descendants of the diverse pacis-subclade of Made-
lcinea. All the formerly known taxa of this lineage (M. pa-
cis, M. cobaltona and M. pelorias) are very closely related in
wing pattern and genital morphology. The allotype and the

paratype sperimens of M. lea denve from old samples col-
lected in the vicinity of the Titicaca I-ake. In this region
numerous Madeleinea species occur, including M. pelorias,
M. pacis, M. tintarrona, M. l<oa and M. ludicYa. In spite of
this, more precise examination of available data suggests none

of these species are sympatric with M. lea. Interestingly , M.
koa, M. ludicra, M. pacis and M. pelorias (in the vicinity of
Puno) and M. Ittdicra and M. pelorias (in the Sajama region)
are readily documented as sympatric and synchronic. Accor-
dingly, when a larger faunistic database is available, it is
likely that such overlap with M. lea will also be discovered.

Madeleinea sigalpresents a different situation. Ben-

yamini and Johnson (1995) have examined the extremely limi-
ted Puna vegetation biotope in Tarapacd in some detail and

linked it to the occurence of a number of poorly known en-

demic lycaenids, some of which were formerly known only
from the regionabzeA data of old specimens. Considering
these data, two possibilities exist- 1) that additional, pre-
viously described, polyommatine species may eventually be

recorded from the Puna (a limited oasis of mild climate and

profuse, albeit seasonal, vegetation), arrd 2) that additional
new endemics may be discovered from the zone given its
elongate and ribbon-like occurrence as an ecotone between

higher (alpine) and lower (absolute desert) habitats.

Figure 1..

Figure 2.

Figure 3.

Figure 4.

MORPHOLOGICAL FIGI]RES

(facing page, as keyed therein)

Male genital features of Madeleinea lea.

Female genital features of Madeleinea lea.

Male genital features of Madeleinea sigal.

Female genital features of Madeleinea sigal.
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l. M.lea, aedeagus of nale genitalia, dorsal (left), lateral (right); 2. M. lca, sclerotized female genital terminalia
(dark stipples above, ventral view); 3. M. sigalraedeagus of nale ge,nitalia, dorsal (eft), lateral (right);4. M. sigal,
sclerotized female genital terminalia (dark stipples above, ventral view).
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ABSTRACT.
Two new spesies of Pseudolucia Nabokov are

described, P. avishai new species and P. talia new spe-

cies, The first comprises an important addition to the

clade of species including P. andina Bartlett-Calvert.
Consideration of overall habitus and distribution of this
new entity strongly suggests the respective high Andean

and austral elements of P. andina (a. andina and a. neu-
quenienris Bdlint and Johnson) have species worth. Ac-
cordingly, infraspecific nomenclature of P. andina is
revised to reco gnrzn P. andina (seruu stricto) and P. t cu-
queniensis, new status. Pseudolucia talia appears to be
a sister species of P. argentina Balletto and is a member
of the distinctively marked sibylla-related zubclade of the
plumbea spegies group of Pseudolucia.

INTRODUCTION
Recent studies of the austral polyommatine fauna

documented that the genus Pseudolucia (described by Na-
bokov in his seminal paper of 1945), has a remarkable
diversity on the eastern and westem flanks of the Andes
(Bdlint and Johnson 1993, 1995a). Another taxon, Lycae-
na griqna Schaus, 1902, an unavailable homonym subse-

quently replaced by Bdlint (1993) with Pseudolucia par-
ana, occurs in montane southeastern Brazil. Thus, the
g€nus is widely distributed across the temperate region of
the Neotropical Realm.

The senior author ("Benyamini ") has been con-
ducting concerted investigations of the ecology of Chilean
butterflies. This work has already resulted in two papers

concerning the biology of Chilean polyommatine lycaenids
(Benyamini 1995, Benyamini and Brilint 1995). During
this fieldwork, several new species of Chilean butterflies
were discovered (Bdlint and Johnson 1995b; Bdli'lt, Ben-
yamini and Johnson 1995; Johnson and Benyamini 1995).
Two more new species of blues assignable to the genus

Pseudolucia are described in the present paper.

P s e ud o I u c i a species curren tl y show strikin gl y di s-
junct distributions in Chile and adjacent Argentina (in-
cluding Patagonia) with numerous allopatric species sug-
gesting a high rate of endemicity. In noting this phenom-
enon, Shapiro (1994) conunents that although some sam-
pling error undoubtedly still influences current knowledge
of these distributions, there s@urs to be little doubt
concerning the distinctness of the various species. It
remains a priority for austral workers to continue ampli-
fying knowledge of these distributions. Interestingly,
however, discovery of new species continues at a frequent
rate and this suggests that austral biomes utilized by these
polyommatines show a far more complex and intriguing
evolutionary history than previously expected. In the case

of the two new species described herein, not only are both
interesting in overall habitus and ecology, both suggest

clear sister species affinities to other other recelrtly described
austral or high Andean entities.

Etstoriel Rcviety. In a very recently published
synopsis on Argentine Pseudolucia, Bdlint and Johnson
(1995t) treated the respective high Andean and Patagonian
populations of Pseudolucia ardina as separate zubspecies.
This wuls a conservative taxanonic approach based on a desire
not to proliferate species rnages in this region without com-
pelling reason. However, in recent fieldwork, Benyamini
discovered a striking new member of the andina clade, char-
acteristics of which strongly suggest species status validity for
each member of this clade. Accordingly, we describe the
new species below and then revise the taxonomy of P. andina
to recogura the respective high Andean and austral popula-
tions (a. andina and a. ncuqueniensis) as separate species.

TAXONON{IC ENTRIES

Pseudolucia avishai Benyamini, Bdlint and Johnson
I{EW SPECIES
Photoplate VI,l.

DIAGNOSIS. Wings. A large species (FW length
to 14.0O rnrn.) comparable only with P. ardiru nequeniewis

flatter zubsequently of new status] (,4dults- Photoplate IV:
A,B; Bdlint 1993a, IVA,53-55. Ctenitalia- Figs. 9,11). P.
avishai is easily distinguished by it overall greyish DF\n/,
DIIW being finely grizzled with blue; sympatric P. andina
andina is brown with only a copper shade (.4dults- Photo-
plate W: A-D, V: U,V; Bdlint t993a, IVA,53-55. &ni-
talia- Figs. 3,9,1 1; Bdlint and Johnson 1993, dJ,gL). On
the VFW of P. avishai postmedial spots appear disordered
compared with P. ardina- the jagged brown crescents of the
VHW 'V"-shaped band broken with zuffusion and patterned
with arrowhead-like markings more sharply pointed than in
this latter species.

Morplwlogy. The female is most similar to P. an-
dina but has both wider and shorter sclerotizpd terminalia (cf.
Fig 4b). The male shows the distinctive valval terminus typi-
cal of P. andina (lacking the hooked terminal rostellum of
other congeners sod, instead, showing a "fleshy" terminal
lobe tapering to a blunt end) but in P. avishai shows a point-
ed uncus in ventral view (cf. Fig 3a).

DESCRIPTION. MaIe. DFW, DI{W ground color
smoked pearl gray (Maery an Paul 1950: 46b3) finely gnz-
dled with light blue overscalhg; veins lighter, gleaming;
fringe long and checkered. VFW ground generally tawny to
beige, postmedial area marked emphatically with dark spots
from cell CbAl to the costa in a disordered line, each paral-
leled by brown zubmarginal crescents; VI{W ground taumy

Although included in the sare bound volume, this paper was already
printed and awaiting binding at the time of preparation of the present
article. Thus, the Argentine paper is considered by us as amended by
usages herein, adding two additional species to the Argentine Pseudo-
lucia: P. neuqueniensis and P. talia (of zubseque,lrt €otry).
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to beige, marked with jagged brown chevrons compristng

a medial 'V*-tike band, sharply jagged; postbasal inter-

cellular spaces marked rather randomly with suffusion and

sharply pointed; submarginal area with some suffusive

white, often coalesced into chevrons; marginal cell CbAl
marked with sharply V-sahped blackish chevron enclosing

a brown spot. FW length: L2.5 mm. (holotyPe); 11'.5-1 4.5

rftm. (paratyPoS, Il: 3). Fetnal'e. Similar to male in

VHW markings, differing by being generally darker and

larger (e.g. with wider wings), DFW with pale median

orange suffusion and VFW ground orange. FW length:

14.5 IIlIn. (allotyPe); 13.5-14.8 IIIm. (paratyPes, n- 3)

Malc Tergal Morytwlogy ard &nitalia. Fig. 1. Ter-

minal tergite without sipc ["subcordate incised posterior

cavity']. Genitalia with valvae shape unique for the spe-

cies group, lacking terminal rostellum and showing in-
stead a'fleshy" tapered anterior, terminating in a blunt

and slightly down-turned end; juxta strong and longer than

suspensorium; tegumen strongly sclerotiTad with uncus

'horseshoe"-shaped but pointed, gnathos strong and cur-

vate, about same length as uncus; penis with pronognc€d

subzonal element, suprazonal element thicker and shorter,

length about one-third that of subzonal element, alulae

very weak; sagum present and strongly sclerotized toward

costa. Fqtal"e Tergal Morplwlogy ard Genitalia. Fig.2.
Terminal tergite modified to sipc, showin,e robust eighth

tergite with stout anteriorly-directed process. Genitalia

with large sclerotizeA terminalia marked by a smaller scle-

rotized elliptic tube (resembling the central element of the

plumbea-Group) but showing also a thickened terminal

nodule and little evidence of any lateral wings.
TYPES. Holotype male, allotype female, CHI-

LE, 29OO m., Coquimbo Reg., Illapel, Los Pelambres' ex

larva, adult emerged 20.IL1993, leg. D. Benyamini, $eD.

prep. nos. 538 (holotype) and 539 (allotype) , Zs. Bdlint,

both deposited in HNHM . Paratypesi 1 male with the

data of the primary types (deposited in HNHM); same lo-
cality, 3300 m, ex larva, 6.III.1994, I male (HNHM);

same locality, eX larva, 27.III.I994, 1 female (gen. prep.

No. 494, Zs. Bdlint) (HNHM); same locality ,2950 m' ex

lanra, 3.VI .1994, 1 male and 1 female (gen. prep. No.

493 Zs. B6lint), (both deposited in AMNH)); same local-

ity, 2600 m, ex larva, 28.I.I994, 1 female (H}.IHM).

DISTRIBUTION. Spaial: culrently known on-

ly from the close vicinity of Los Pelambres, Illapel, Chile

between altitucles of 2600 and 3300 m. Tatqoral: dates

on specimens reared from larvae reared by Benyamini

range from end of January to beginning of June. Due to

laboratory conditions, this probably does not exactly

reflect the natural flight Period.
REMARKS. The species was discovered during

breeding experiments on P. andina conducted by Benya-

mini (Benyamini and Bdlint 1995).

ETYMOLOGY. The name, avishai, is a I-atiniTfd
substantive patronym of the Hebrew Avi'shi (meaning "the
gift of Avraham") and is named for the son of the senior

author- Avishi Benyamini.

The Status of Pseudolucia arrdina ne4treniensis Bdlint and

Johnson, 1995.

Originally, Bdlint and Johnson (1995) noted that the

morphology of Andean and Patagonian populations of Pseu-

dolucia andina (sensu lato) was similar enough to suggest a

conseryative taxonomic approach, e.8. no division at the

species level of the respective farflung populations of this

complex on either side of the Andean/ austral continental

divide. This was consistent with outstanding difference in the

male valve terminus in P. andina compared to all other con-

geners (B61int 1993:21; Bdlint and Johnson 1993, figs. 3,9,

11). The discovery of P. avishaf , however, shows that out-

standing characters previously attributable to only one en-

tity- P. andina- actually charactizp a clade of entities.

Once a third member of this group was know, exhibiting a

divergent morph of the " andina habitus' a new evaluation

was needed of the structural and distributional integrity of the

respective Andean and Patagonian andinapopulations: nomi-

nate andina and a. neuqueniensis Balint and Johnson 1995.

Sumrtanzed from above, the following morphologi-

cal characters distinguish P. avishaiz (1) shape of male

genital uncus, (2) overall sclerotal form and dentation of the

male genital sagum, (3) shape and size of sclerotizeA terminal

tube in female, and (4) habitus of female ductus bursae. Oc-

currence of these salient characters in a Chilean entity, P.

avishai (sympatric with P. andina), requires a reevaluation of
characters previously seen only in the Patagonian and fuidean

forms trinomially assigned to P. andina. Characters appear

clearly shared between P. avishai and the Patagonian entity

" nettqueniensis" (Table 1, below) sod, if synapomorphic, sug-

gest this latter entity and P. avishai are immediate sister taxa

(with P. andina as their outlying sister). Not only is this

relationship apparent in the morphology, it in concilient with
differences in the superficial characters previously noted by

Bdlint and Johnson (1995).
tn this light, P. neuqueniensis must be considered a

distinct species, 4 Patagonian endemic like its sympatric con-

geners P. lanin Bdlint and Johnson and P. charlotte B6hnt
and Johnson (Bdlint and Johnson 1993, 1995). Thus, for tax-

onomic purposes we propose the following:

Pseudolucia ncuqucnienris Bdlint and Johnson 1.995

NEW STATUS.
Pseudolucia andina neuqueniensis Bdlint and Johnson 1995,

p. 5.
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REMARI$. The discovery of P. avishai, with
characters suggesting it is the immediate sister species of
Patagonian P. neuqueniensis, mirrors similar phenomena
in the austral Theclinae. For instance, Johnson, Miller
and Herrera (1992) separated the Andean and Patagonian
populations of the autochthonous South American Stry-
monina lineage Eiseliana into two species, Andean E.

punona (Clench) and a new species E. patagonieruis.
This was not a matter of simple splitting since the Peru-

vian and Argentine Andean populations of E. punona (for-
merly regarded as Thecla punona and Eiseliana lcoehleri
de Toledo, respectively) were judged conspecific as part
of this revision. To date, however, Johnson and others
(Johnsor, Miller and Herrera 1992, Johnson and Miller
1992) have considered widely disjunct Patagonian, Ande-
an, and Valdivi"n populations of Heoda nivea Johnson,
Miller and Herrera and Heoda suprema Johnson, Miller
and Herrera as comprising only two species. As with
Pseudolucia this view stems purely from a conseryative
taxonomic approach since, even though series of some

populations of these species exceed ten specimens, most
are from singleday fortuitous collections by various
austral workers. In correspondence, Johnson has consis-
tently advised Benyamini that biological data should be
gathered on Patagonian and Chilean populations of both
H. nivea and I/. suprema. In these species, differences
between Andean, Patagonian and Valdivian elements are

apparent in the wing pattern and it is also unlikely that
populations from very different habitats (in the case of H.
suprema, austral shrub-steppe/ Valdivian forest) are bio-
logically conspecific. However, because genitalia of
Heoda disjuncts show many haphazard autapomorphies,
it has been difficult to support infraspecific division of
these taxa strictly by morphology. All three authors of
the present paper suspect that eventual evidence will
support species level separation of the respective Chilean
and Argentine elements of both H. suprema and H. nive*.
The life history of the latter is already under study by
Benyamini. In addition, Benyamini's recent discovery
that H. atacama Johnson and Miller extends southward to
central Chile suggests that, like P. avishai tn Pseudolucia,
the former species may figure more prominently in deci-
phering the austral phylogeny of Heoda than previously
supposed from I/. atacAma's supposed restriction to the
Atacama coastal habitat.

MATERIAL EXANINED.
Psendolucia andina - males: 353 (Aconcagrra),

354 (Aconcagua), 435 (Portillo), 515 (Aconcagua), fe-
males: 352 (Aconcagua), 516 (h Parva).

Pseudolucia avishai - see Type Material of the
taxon above.

Pseudolucia neuqueniensis - males: MK 15

(paratype, Paso del Corddba), 518 (paratype, Paso del Cor-
d6ba); female: MK 21 (paratype, Paso del Corddba).

Psdolrcia talia Bdlint, Benyamini and Johnson
NEW SPBCIES
Photoplate VI,3

DHGNOSIS. 'Wings. Slightly larger than its
apparent sister species P. argentina (Photoplate V), wings
appearing somewhat 'longer'. Male and female DFW,DHW
lustrous 'grainy' azune blue. Both sexes with very thin black
rnarginal border and small, but very visible, black CuAl spot
on both DHW and DHW. Submargins of male DFW, DHW
with greyish band (white in P. argentina). VFW postmedial
area covered by prominent auroras, patterned by coalesced

submedian spots (all distinct in P. argentina); VHW of both
sexes showing, in addition to succinct markings extending
from 1A+2A to Ml, equally emphatic marks invading the
entire discoidal area of cells CuAl to 1A + 2A, although with
smaller basal and larger discoidal spots as in P. argentina.
Postmedial area with wide white markings as in P. argentina.
Fringes long and checkered.

Morphobgy. Female terminal tergite robust and

simple, similar to P. argentina; genitalia showing winged
habitus like closely related species (P. argentina, P. sibylla,
etc.) but with terminalia distinctly pointed (markedly bulbous
in P. argentina, cf. fig. 4b) and with central elliptical element
and winglike flaps both robust. Male morphology closest to
P. argentinabut with a markrdly more pointed "horseshoe'-
shaped uncus (cf. fig 3b).

DESCRIPTIOIT{. MaIc. DFW,DHW ground grainy
lustrous blue (Maerz and Paul 1950: 36K7), narow black
marginal borders not emphatic; fringes checkered. VFW
ground brownish orange in medial arl.r, submedian spots

coalesced, submargin darker gray and marked only with
extremely faint (almost invisible) spots across the wing;
VHW ground much obscured by gray-brown gnzzling but
with evident pattern including succinct brown elliptic orbs
(extending on HW from cell 1A+2A to Ml as typical of sf-
bylla subgroup), discoidal pattern of equally intense orbs
extending from CuAl+2A ffid, in the postmedial area, pro-
minent white auroras. Limbal area with emphatic black orb
at CuAl typical of subgroup. FW length: 9.5 tnm. (holo-
type and paratype). Fqrab. DFW,DHW brown; VFW,
VHW similar to male except for postmedial area of HW. FW
length: 11.0 rnrn. (allotype). MaIe Tagal Morplwlogy and
C*nitalia. Fig. 3. Terminal tergite lacking sipc. Genitalia
with valvae shape robust, terminal rostellum long and strong-
ly hooked; juxta slender equalling the length of suspensorium,
tegumen moderately sclerot izr-d with a stronger suspensorium ;

uncus bulbous, horseshoe shaped and pointed; gnathos curvecl
and equalling length of uncus; penis with wide subzonal ele-
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ment, srprazonal element thicker and about half nrbzonal

length; alulae long and slender; sagum present but very
weakly sclerotized. Female Trgal Morphology ard &ni'
talia. Fig. 4. Eighth tergite showing sipc laterally very
robust but with a simple apodeme; genitdia with sclero-

tizadterminalia showing winged habitus with central hrbu-

lar element relatively long (length about six times dia-
meter at widest point), pointed terminally, robust at the

anterior, and with winged elements extremely diminutive

Qength about two-thirds that of tube).

TYPES. Holotlpe male, ARGENTINA, San

Juan, 42904500 IIL, Paso del Agrra Negra, 20.[. 1994,
leg. D. Benyamini, gell. prep. no' 501 , Zs. Bdlint,
depositod HNHM; allotype female, with same data, gen.

prep. 1tr. 489, Zs. Bdlint, deposited in HNHM. Para-
type: male with same data as primary types, in the
private collection of Dubi Benyamini (Santisgo, Chile).

DISTRIBIJTION. Spial: known ftom the

high d€serts surounding the pass at Agua Negra, Argen-
tina, elevation above 4000 m. Tanpral: cutrently known
only from the type data December and January.

RBMARKS. Some notes concerning the inter-
esting biology of the species and other congeners appear

in this sarne volume of papers (see Benyamini 1995).

BTYMOLOGY. The name is a ktinized zub-

stantive of the Hebrew Tal-ya (meaning 'dew of God')
and is named for the first daughter of the senior author-
Talia Benyamini.

DISCUSSION and CONCLUSIONS

The present paper furttrer strengthens the view that

the Neotropical polyommatine genus Pseudolucia shows both
remarlcsble diversity and endemism in the Chilean and Pata-

gonian zubregions. It is dso evident that the oreal fauna of
the Neotropical Realm still contains additional unelaborated

diversity, the last decade witnessing continual discovery of
new species even from the most historically well-known col-
lecting atrEas. Adding to this spectrum of diversity are new

species discovered either by frequenting of habitats previously
recognizrd for local endemism (as with Mafuleinea sigal
Benyamini, Bdlint and Johnson and Heoda erani Johnson and

Benyamini) or the forhritous discovery of new species during
field biology and rearing studies (as with P. avishai).

To augment cunent diagnostic data on Pseudolucia
we addend, on the page following Table l, t wing character

KEY to the plumbea- and ardina€roups of this genus. Re-

cent publications on the genus have added numerous new spe-

cies to both of these groups. Also, r@ent emphasis on mor-
phological study of the genus has shown that the plumbea'
Group actually includes the divergently marked members of
the previously recogni zFA sibylla€roup. Since the latter are

readily recognizeA by wing pattern, a key including both the

plumbea and sibylla subgroups of the larger plumbeaGroup
is also useful at this time, particularly since it can include
notation of the current status accorded some of the recent

names of Balletto (Balletto 1993).

TABLE AND KEYS

TABLE 1.

Characters typifing the taxa P. arrdirro, P. ovislrai and P. rrymia*

P. avislni P. neuquenieruis

male genital uncus

male genital sagum

ferrale genital
terminalia

P. andina

wide and blunt

heavy and slight- less sclerotizeA and

ly dentate less de'lrtate

long and narrow wide but small
relative to tergite

slender, $arply pointed long, pointed

strongly dentate

wide and very large
relative to tergite
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KEYS

ta plunfun-Group and andiru-Gnoup of Pseudolt cia

Using combined wing, rnale and female genitalic charac-
ters to allow worker to key from whichever gender is
available or from dissected or undissected specimens. If
usage of single character by worker is not remedial,
reference can be made to additional characters cited in
sa[re entry.

plnrha-Gnoup
Male genitalia with sagum weakly sclerotizd or

absent; female genital terminalia with winglike flaps.

14. Wings. DW burnished brown in either sex
or male DW lustrous blue and female brown with orange
medial suffusion; VHW with gnzc,ed hurulate postmedian
band. Genitalia. Male valvae elliptic, terminal rostellum
very hooked; female with very long ductus bursae (cca.
7 times longer than sclerotizd terminalia),. o. o... . o.... ..,
plunhzSubgnoup: P. ann(urutria, P. hazeorutn, P. cla-
rea and P. plumbea

b. Wings. DW ground lustrous blue or flat
brown in either sex . Genitalia. Fernale with ductus bur-
sae shortgr thgn specified abov€..... o r...... o o.. r..... .....2

?a,. Wings. DW ground lustrous a:zure or dark
brown with deep violet basal suffusion; VHW with con-
cise brown patchlike markings or yellowish grotrnd ex-
tending across wing in an oblique pattern directed closely
to the margin and costa, limbal area with bright metallic
spots along the margin. Genitalia. Male valvae very ro-
bust with ternrinal rostellum elongate and greatly hooked;
female with ductus bursae approximately four or less
timgs longer than sclerotizpd tgrminalia. . . .. . o.. . . . .. ... o.. o

s@laSubgroup: P. sibylla, P. penai, P. aureliana and
P. oligoqanea

b. Wings. DW groturd lustrous grainy a:zure
with deep violet basal suffusion; VFIW ground much ob-
scured by gray-brown gnzding. Genitalia. Male valvae
greatly produced in posterior, terminal rostellum sharply
hooked; female with ductus bursae approximately five
times or more longer than sclerotizeA terminalia........,..3
lugatina SubgroupJ

34. Wings. VHW postmedian area conspicuously
white. Genitalia, Female genital terminalia with bulbous
ApeX . . o . . . o . . . . . . . r . . . . . . . r o . . . . . . . t . . . . . . r . . . . o o . . o . . . . P. Af gentinL

b. Wings. FW costa longer, outer rnargin shorter;
VHW conspicuous white postrnedian area wider. Crenitalia.
Fgmale tgrminalia with pointed gpex ., o..... o r.......... P. talia

andina-Group
Mde genital segum large, strongly sclerotizpd; fe-

male genital terminalia with central tube.

la. Wings. Male DW ground gentian blue; female
DW ground brown with orange and blue medial zuffusion;
VHW with 'V'-shaped band formed by small ruptive gray-
brown spots. Genitalia. Male gnathos thin, uncus long and

relatively slender, aedeagus with widened and slightly pear-
shaped subzonal element and pointed suprazonal element;
female terminalia long with very narrow central tube and
pointed apex . . ,.. ........ . ...... .... .. .. . r .. '........ | ... .. P, lanin

b. Wings. DW ground of either sex brownish or
brown, VHW with 'V"-shaped band formed by large ruptive
gray-brown spots. Genitalia. Male gnathos and uncus
strong, aedeagus with strong parallel subzonal edges, supra-
znnal element not sharply pointed; female terminalia heavily
sclgrotizd with a large cgntral tubg ....o..o...o..r.o!., ...,..2
fadina Subgroupl

2a. Wings. DW ground of either sex deep brown.
Genitalia. Male gnathos long and pointed; female genital
terminalia with large central tube . ..... . ... ... P. neuqueniensis

b. Wings. DW ground bronze or gnzded blue.
Genitalia. Male gnathos shorter; female genital terminalia
with weaker central tube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 3
lP. andina and P. avishaif

3a. Wings. DW ground bronze . Genitalia. Male
gnathos with bulbous apex; female terminalia with long but
slgndgr cgntral tube . r . . . . . . . . . . . . .. . ... ., . . . . . . . . . . . . . . P. andina

b. Wings. DW ground gnziled blue. Genitalia.
Male gnathos weak and pointed; female terminalia with rela-
tively small cgntral tubg .,......,........... o.... ..... P. avishai

l.
I

?

l
I

t
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MORPHOLOGICAL FIGT]RES
(pages 7-8)

Fig. 1. P. avishai. Male genital uncus, -rnathos, tegumen, suspensor-

ium, vinculum (left), valva (middle) and aedeagus with sa-sum (right).

Fig. 2. P. avishai. Female genital terminalia in ventral view (left) and

eighth tergite in lateral view (right).

Fig. 3. Male comparative morphology of P 6,ishai and P. nryrre-
niensis. &. P. avishai; b. P. neuqueniensis. Format: Male genital

uncus, gnathos, tegumen, suspensorium, vinculum (left), valva (middle)

and aedeagus with sagum (right).

Fig. 4. Female comparative morphology of P. avishai and P. neu-

quenietais. a. P. avishai; b . P. neuqueniensis. Format: Female geni-

tal terminalia in ventral view (left) and eighth tergite in lateral view

(right).

Fig. 5. Male comparative morphology of P talia and P. ugantina.

a. P. talia; b. P. argentin&. Format: Male genital uncus, gFathos,

tegumen, suspensorium, vinculum (left), valva (right), all in lateral

views.

Fig. 6 (oriented above, right, on plate). Female comparative morphol-

ogy of P. taliaand P. argentina. a. P. talia; b. P. argentina. Female

genital terminalia, ventral view.
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Figure I

Figure 2

Figure 3a

Figure 3b
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Figure 6a

Figure 4a

Figure 6b

Figure 4b

Figure 5a

Figtrre 5b
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CROSS REFERENCE TO ADDTTIONAL
PHOTOGRAPHS

for species included rn Reporr No. 48

Major taxonomic entries-

Psetdobcia avislrai: color- PHOTOPLATE )ilI

Pseudolacia rcuryetiensis: B & W- PHOTOPLATE IV

Pseudolacia talia: color- PHOTOPLATE )il

Comparative species mentioned-

Pseudohrcia andina: color- PHOTOPLATE )ilI



CAPTIONS TO THOTOPT,ATE VI

(facing page and overleaf 'Photoplate VI' and "Photoplate VI, continued')

fforrne, photographs are grouped by REPORT No.'s indicated; photograph rows are numbered, top to bottom'

i, t-S, pbotos in eacn -* "" 
L (eft),M (middle), R (dght), further keyed as necessa4/ to special notations' if any,

in the text and each is captioned on the plate with genus, species, gender and view (D :dorsal, V: ventral)]

PHOTOPLATE VI (facing Page)

ADULT PIIOTOGRAPHS FOR REPORTNO. 48- (facing page)

Text '1": 1-L, Psettdolucia avishai, holotype male (IINHM)
' Text "1", lM, P. avishai, allotype female (IIIIIIIr{)

l3., Pseudolucia argentina, male, Aconcagua, Argentina (HNHM) [for comparative purposes]

2L, P. argentina, female, Aconcagua, Argentina (IilVHM) [for comparative purposas]

Text'2" : Zil/., Pseudolucia andina, mele, ex lan'a, Portillo, Chile (HNHM)

Text "2' , 2R., P. andina, female, ex larva, Portillo, Chile (IINHM)

Note: for Psetdolucia neuqucniensis, new status, see Photoplate IV (1L, lM)
Text "3n : 3L, Pseud.olucia talia, holotype male (IINHM)
Text "3', 3M, P. talia, allotype female (HNHM)

ADULT PHOTOGRAPIIS FOR .REPORTNO. 45- (facing page)

Text '4": 3R for Pseudotucia benyarnini, holotype male (HNHM) (then reverting to "4")

Text '4n: 4L, P. benyatnini, dlotype female (Iil'UIIvI)
4M, Pseudoluciat:yrnessa, male, Chile, Concepci6n, 30 )([ 1907, P. Herbst (HNHM), FVy' 8.2 mm.

[for comparative putposes, see also color photograph of type, Photoplate VII]
4R, P. lymessa, female, chile, concepci6n, 30 )o 1907, P. Herbst (HNHM), p$y' $./ mm'

comparative purposesl

5L, Pseudolucia collina, male, Chile, Elqui,
comparative purposes]

5M, P. collina, female, Chile, Elqui, X[. 1991',

purposes]

(HNHM), FW 10 Inrn.

5R, Pseudolucia charlotte, holotype male (AMNH) [for comparative

PIIOTOPLATE VI, continued (overleaf;

ADIILTS PIIOTOGRAPHS FOR REPORTNO. 47- (overleaf)

1L, (continued from VI for Rqort 46, Pseudalacia charlone, allotype female (AM}'IH)

Text "5": lM, Madelcinea lea, holotlpe male (IINHM)
Text n5", lR., M. Ica, pantype male, I:ke Titicaca, Bolivia (AMNII)
Text '5', 2L, M. lea, allotype female (IINIIM)
Text '5', zl.f' M. lea, pxatygn female, Guaqui, Bolivia (BMNH)

Text "6", 2R', Madelehea sdgcl, holot5'pe male (HNHM)
Text "6', 3L, M. sigal, pantype male, Puhe, Chile (AM}'IH)
3M, Madeleinea pacis, male, I-a Oroya, Penr (HNHM) [for comparative purposes]

3R', M. pacis, female, "Peru" (NI{B) [for comparative purposes]

ADULT PHOTOGRAPHS F'OR REPOR? NO's. 53-54- (overleaD

Text '7'= 4L, Pseudolucia zina, holotlpe nale (HNHM)
Text '7", 4M,, P. zina, allotype female (Iil{IIlvI)
[Insert for Report 54 at proofl: 4R' Cyclnrgus shuturn, holotlpe male (AMNII)
Text '8n: 5L, Pseudolucia asfi, holotype nale (HNHM)
Text "8", 5M, P. asafi, allotype female (IINItr\,I)

finsert for Rqort 54 at proofl: SR, Cyclargtu shutum, allotype female (AM].IH)
P. magellana removed to color photograph, PHOTOPLATE ){I:26,T1

Ifor

IforXI. I99I, Castillo

Castillo (HNHM), FW 9 mm. [for comparative

purposesl
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Pseudolucia

P. avislwi o D/y

P. benyatnini a DlV

P. andina o D/y

P. talia ? D/V

$ir[-*-.l:'$,I:S.+.,t-\r..,.si$,*,illii(i,rn+lir*rr,,,..

P. andina ? D/V

D/v

P, avislui 9 D/V P. argentino o Dly

P, argentina ? D/V

P. talia o Dly

P- collirta c Dly I'- collina rJ D/V
P- charlotte .. Di V
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Pseudolucia, Madcleinca
'':

P, zirw o D/V

pcrcts

I
\\:
\
i:

P, zirw I D/V

Clclargts sltuturn I D/V

C)clargus

P. charlotte I D/V M. lea a O/V M. lea o D/V

M. sigal d DIVM. lea a D/V

M. pocis I D/Y

Clclargus sltuturn o D/Y

P, asffioYP, os6 o D/V
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M
A sJruicmltic evdrntion of nurerous new mrres

rwently rrradc rvrileble for verio.s Neotropical Polyom-
mqtinne is pnamd. The overview is based on review
and coryadm of seve,ral rcc€nt papers which, because
pro&rced i@y and besed on quite different
specinen stnplps,, ditr€r€d significantly in taxonomic
rwults. Tb prcmt vierv is based on (l) all currently
knoqm taxt,lnwtrer twice or rx)r€ excooding that &y8ila-
ble to sorre of &s originsl shdies rd (2) relience of
rcent locstion of mrny t'e specin*rs not availeble to
the other sbdien

syronynic results include, at the generic level:
fuliviellaBall€Eo, nslv synonyrn of Paratycacides Nabo-
kov; Clrcrdriells Brlletto, nsw synonytn of Pseudotucia
Nsbokov; EtrMiru Balleffo, netv stahs Genus [de-
scribed as Sgenus of Nabokovia HenmingD; potl,
thcchtsBdlint ad Johnson, nertr synonym of Eldoradina;
Faanla Balleuo, Ff, synontm of Pseudolucia Nabokov;
Ityloida BglMo, rpw synonym of Irylos Drardt Uuc
Itybs scnstr t{rbokovJ; Niwlis Btll€So, unsvaillble
nrnre (explititty fucribed es adjective); pattidula
Balleuo, umvrilrble name (explicitly described rs
adjective). trf f,bs letter two nam€s night be considered
svailsble by another interpretation of Article llg of the
IczN code, Pallidt b is, further, I Enonym of pseudo
luciaNabokov {re t}es species) and Nivalis (proposed
as I @ nrrne for a name tbat was not a homo-
n1m) is, fiuther, s Emonym of Itylos Draudt Uuc Itylos
sensu Naboktrl.

At the rycies level: Pseudolrcia sirin Bdlint
and Johnmn" nsrw synonym of Cltshiella argentirwBal-
letto; Po$tffis cincinnuus Bdlint aad Johnson, nsw
synonym of l{affiovia @ldoradina) cyarrea Bdletto; Ity-
bs luzhin Bdtinr, Fw synonym of ltyloidcs funosns Bal-
letto; Psedolscia Hnbte Bdlint and Johnson, nsw sJrn-
onym of Chqdriclla sciruilla Bdletto; Pallidula victruna
Balletto, rilslv slrnonym of Lycrena &ibnsLr Blanchsrd;
Itylos oreopohrrayward, new synonym of cupido vqpa
Strudinger"

The yie\r presented favoring maintenance of
Pseudolucia Nrbokov as I single genus (not several as
otherwise p@) is based on sn evduation thst no zub
divisions of Pffidoh.cia proposed to dste allow umrD-
biguous grurying of rember species. All subset "genera"
proposed to dnte fot Pseudolucia require reliance on srbi-
trery chsrscttr choices or consideration of characters in
only on€ co,tr, Affition of these latter data shows all zuch
groups, es propsed, ane nonmonophyletic nnless rrono-
typic.

Ih|TRODUCTION
Until very r€c€otly, little ettention wts plid to the

texonomy of Noao,picel polyommrtine lycepnids- r grcup
Sowing remartrble dive,rsity in tbo high Andean end austnrl
regions of South Arerics. The lrck of interest in Nootrcpi-
cal 'blue butterfli*' resultd primerily becsuse of the es-
zumption that diversig of Polyomatinnae in the Neotropical
Realm w8s not significant conpared to other regions of the
world. For insilance, Lamen (1991: 213) stated 'there are
very few rembers in the Neotropical region end these sre
probably not rembers of the original fauna of that region'.

Surveying Europeen colletims of the Potlnnmatus-
section of the Polyommrtinee (sensu Eliot 1973) I rerdily
recognized the contradiction between the generally acnqta
sssunPtions conc€rning the Neotropical fauns and the acnral
situation. The problem was not that there was I lsck of
Neotrropical dive,rsity; rsther, so few speies had actually
been d€scribed that there was a great gap between the diver-
sity represented in museum colletions end thst reflected in
the historical literahue. A rapid effort to close this gap
appeered necessary, particularly because the European col-
lections offered e unique source of material tbst hed been
colleted in the 'New world' elong the cusp of the lgth rnd
20th centuries.

Due to several frctors, DI work (>n Neotropicel
Polyommatinae expanded rapidly. After initi*ing study of
the European colletions and sssembling t)e specimens ne-
cessary to judge the statru of the ferv available historical
nnmes (Bdlint 1993a), I happened to contact the Arerican
Museum of Natural History. I leamed thnt Dr. Kurt Johnson
(in his work on Neotropical Theclinse, the sister grotrp of
Polyommatinae) had assembled large csmnles of polyomme-
tine mst€rial reeotly colleted by workers in Argentine rnd
ctile. Irris P€fis (santiago, chile) was completing I book
on Chilean buserflies and, while Dr. Johnson hsd elaborsted
the Chilean 'hairstreaks', sorlgone was needed to wort on
identifying the austral 'blues'. B€canrce I had access to the
European t)"e specimens, I volun0eered. Horvever, I did not
anticipate the large number of species that would be involved.

I also learned that, on another ftont, Dr. Gerardo
r nmrs (Lima, Pertr) was attending the project to provide a
checklist of butterflies for the Atlss of Neotropical L4pi-
doptera. Contect with Dr. r nrnrn indicsted there was muhnl
interest in a rapid assessment of the European type material
as well as the newly available material. Dr. I^gmqs noted too
that nunrenous polyommatine entities in Peruvian coll*tions
remained undescribd (cf. I nrnqs snd pfirez 1983).

The combination of this work resulted in number of
recent taxonomic papers (Bdtint 1993a, 1993b; Bdlint end
Johnson 1993a, 1993b; Bdlint and I Rmrs, in prep.).

Problems developed, however, in the coordination of
Press schedules at various publishers. While one publication
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(including a 'Catalog" of Neotropical Polyommatine snd

descriptions of new austral polyomatinnae for Pefrs's

book [Bdlint 1993a; Bflint and Johnson 1993a' 1993b])

went to press on I spring schedule, other work prwiously

prepared and r"".ei"a ior publication in Hungary lagged

behind. Th;, to''void problems with the ICZN Code'

soure duplicetion of treeiments b8d to be instituted with

the goal being to make needed names available but re-

serve "*i 
'revisionary' complexities to the papers

already i" t,"J, at the Hungarian publishers. This effort

was generally successful with the aid of a short con@rn-

ing the *ot*t of all these publications (Bdlint 1993b).

Honrever, 8 furthei complication was introduced

when another worker, Dr. Emilio Balletto Gurin, Italy)

happened to publish a short synoptic psper on Neotropical

'blues' including Euly new narnes for Neotropical Poll-

ommqtinae (gall*to 1993). Since Dr' Balletto's publi-

cation, 
"ooth", 

effort has been needed asse^ss the status of

various nnmes.
PreviouslY, I had been in some contact with Dr'

Balletto. However, in hindsight it appears thst neither of

r$ were strfficiently informed sbout the stahrs of each

other,s work. Although most of my results stemmed from

recently scquired msterial that Dr' Bdletto had not seen'

required attention to the small historical samples meant

that, in some cases, we reviewed the same material'

As it turns out, circgmstance led to the overlap

of my wort thst of Dr. Balletto's.- when Dr. Johnson (a

Theclinse specialist) requested my help T identifying

Pefra,s chilean Polyommatinae, he h8d not heard of Dr'

Balletto's work; when I offered t,o compare the European

types to Chilean msterial, I had no idea of the ntrmber of

rpti* that would eventually be involved' It sppeffs

nearly trumoro's now that I told Dr. Johnson (in litt.

1993i that it would not be difficult to assess the chilean

fauna since comparatively few taxa were probably T-
volved. In fact, when all this material came together for

Mr. Pefia's work, wo had overwhelmed any previous no-

tion of polyommatine diversity in the Neotropical Realm.

TAXONONfiC REVIEW
fupse. Several kinds of Wts have

been necessary concerning the various recent publications

on Neotropical Polyommatine. Comm€nt was needed on

disp"rities between publications of mine that appeared

almost immediately and others that lagged behind 'in
press'i 81so, corTections were needed concerning one

paper whose proofs had been lost in the international

mail. To a great extent, these problems were addressed

by a short 'Comments" Paper (Bdlint 1993b)' However'

a review has been needed of the relationship of llmes
published by me and co-authors and those of Dr. Balletto'

In hindsight, two fortuitogs factors sppear smong

those leading to the overlap of my work and Dr. Balletto's.

Firstty, the voltrminous recent material examined in these stu-

dies indicat,es, unequivocally, that 'sampling error" in the

small historical samples available to Dr. Balletto (as with

Nabokov tBdlint lgg3al) has a signrficant effect on the vdid-

ity of some of his *-o. secondly, since other internstionsl

workers have been involved in recently assessing polyomma-

tine taxonooy, it has been possible for me to follow other

workers and not rely soley oo my o\iln opinions concerning

the stah,rs of the many recent n6lllles.

Taxonomic opinion is best rendered in the cont'ext of

complete revisionary work. As a result, it hss not been the

aim of this paper to L the prinary source concerning the sta-

tus of ""r*. 
Rather , Lt the time of this urriting, most csses

involving problems with newly available nqmes for Neotropi-

c8l polyommatinae have been the subject of some primary

taxonomic work which is cited here. The purpose of this pe-

per is to condense in one pbce all these result and provide a

concise secondarY sollrse'
Fortu Reviewed first below are the various dstes

of publication concerning new nanres for Neotropical Polyom-

matinae. Then, in zubsequent entries, I review the various

problems between newly available nam€s for Neotropical

polyommatinae. since Dr. Balletto's (1993) publication has

6ority I organize the list according to the names he pro-

ir-ra, in atfuauetical sequence. I then sumnarizs the reso-

lution of each taxonomic problem, citing either rec€nt litera-

t're or the opinions (in litt.) of workers involved in pro-

ducing forthcoming standsrd secondary source materials con-

cerning the NeotroPical fauns'

Concerning Dr. Balletto's taxa I review the Spcb
ravl taxa first. rnir is becsuse review of these taxa intro-

duces sorne of the problems of "sampling error" which affect

the status of various generic narnes that Dr. Balletto pro-

posed. I then review the fub l^cvl taxa proposed by Dr'

Balletto. Irstly, I discuss the overall higher classification of

high Andean and austral polyommatine, providing various

comparisons of proposed higher taxa and reviewing charac-

ters which support my positions. consistent with the treat-

ment of ,p""io level tsxa herein, most of this chsracter

information and related conclusions have been previously

published. However, since each of these publications usually

involved a single genus it hss proved useful to discuss clus-

ters together ir the present treatment and condense the

character treatments for rapid reference.

Dates of Publication

The publication date of Dr. Balletto's paper is cited

as '2g .O4.lggi"; the mailing date is not indicated. As cited,
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the publicetion date is a Sunday so it cannot be the mnil-
ing date. The issue arrived to the central libarary of the

Hungarian Natud Histroy Museum on March 9, 1993' so

I presume that the original -qiling of Balletto's paper w&s

most likely March l, 1993. Ac@rdingly, Dr. Balletto's
paper has the priority over my paper, which was mailed,
as indicated, on March 29, 1993.

Species Names of Balletto (1993)

ugattina Balletto, 1993.

Boll. Soc. ent. ital. 124: 237 (in genus Chcrchielb).
Type locality. 'Argentins: Chilean border: Fuente de

Inca' (misspelling, corrected to 'hrente del Inca' by
B6lint 1993a: 2O).

Cornment. As Bdlint and Johnson (199k) have shown,
the type material is identical with that of Pseudolucia sirin
BClint, 1993 (p. l3). Accordingly, Bdlint and Johnson
(199k) designated Pseudolucia sirin Bdlint as junior
SYNOI\IYM of Chcrchiella argentina Balletto.

cyrpz Balletto, 1993.
Boll. Soc. ent. ital. 124:242. (in genus Nabokovia fEldo-

radinal).
Type locality. 'Chosica, W. Peru, 2000" (Bdlint 1993b

h8s noted that Moss did not give the exact collecting
locality on his labels; the species occurs at much higher
elevations).
Comment. As Bdlint (1993a) noted, the type material is
identical with that of Potythcclus cincinnatus Bdlint and
Johnson (1993b:2). BClint and Johnson proposed the lat-
ter narne in a manusicript accepted for publication in Hun-
gary in 1992; they made the name available in 1993 for
Pefra's Chilean book. However, given the priority of
Balletto (1993), Bdlint (1993b) designated Polytheclus
cincinnatzs Bdlint and Johnson as junior SYNOITIYM of
Nabolovia @Aoradina) qanea Bdletto. Unforhrnately,
it is likely the name will appear as Potythcclus cincinnatw
in the Chilean fieldguide treatment of Nabolcovia.

fiazrostts Balletto, 1993.
Boll. Soc. ent. ital. 124: 234. (in genus lryIoidcs).
Type locality. "Paramo: Barages [?J, Peru, 3600-4000"
(BClint [1993a: 13J notes the labels of the $pe material
as hardly readable; Bdlint U993b: U, based upon data
provided by G. I-amas (in litt.), corrected the spelling and
general location of the type locality to "Peru: pdramos

above Corongo, Ancash (0833/77 52)' .

Comment. Bdlint (1993b) noted the type material as

identical with that of Itylos luzhin (Bdlint 1993a: 13) and,

accordingly, designated IryIos luzhin Bdlint as junior
SYNOIYYM of ltyloidcs fumosres Balletto.

scitilbBalletto, 1993
Boll. Soc. ent. ital. 124: 238. (in genus Cherchielh).
Type locality. 'Hacienda Illapel ,250O-29C{J--" (clarified as in
the Coquimbo region of Chile [Bdlint and Johnson 1993a:
I 8J.

Comment. The present comment is the first concerning this
taxon since its description. The data of the type msterial sre
almost identical with thst of Pseudolucia kinbote de*ribed by
Bdlint and Johnson (1993a: 18). The primary type of P. kin-
bote was collected at the saure locality (2500-29W m, Haci-
enda Illapel, Coquimbo Reg., Cbile), but two days lat,er by
the same collector, namely Mr. Luis Pefra. The diagnoses of
the two taxa also zuggest thst the same species is described.
Accordingly, I designate Pseudolucia kinbote Bdlint and

Johnson as junior synonym of Cherchiella scintilla Balletto,
a NEW SYNOMIVIY.

idturro Balletto, 1993.
Bull. Soc. ent. ital. l24z 239. (in genus Pallidula).
Type locality. "Chile: [Pr. L^a SeerenaJ: Victrfra'.
Comment. This is the first published comment on this
species taxon since its description, although Neotropicsl
workers have corresponded at some length concerning the
genus and species citation and BClint and Johnson (1994c)

commented on the status of 'Pallidula' in Argentina. Ac-
cording to its diagnosis, P. vichuna appears identical with the
widely distributed Chilean species Psetdolucia chilercis
(Blanchard 1852), the latter well-chsractpizd by Nabokov
(1945:33-34, although an adult is not figured). Accordingly,
and upon attendant opinion (G. r amas, K. Johnson in litt.) I
consider Pallidula vichuna Balletto a junior synonym of Ly-
cacnt, chilensrs Blanchsrd, a NEW SYNONYMY.

Generic and Subgeneric Names of Balletto (1993)

hbvicllt Balletto, 1993.
Boll. Soc. ent. ital. l24z 232.
Type species . Cupido vapa Staudinger, 1894.

Comment. Structurally, the tlpe species is very similar to
Paralycaeides inconspicrn (Draudt, [L92lJ) and the two are

probably sister t8xa. This is apparent from the male genitalia
(cf. Bdlint 1993a: figs. 109 and 111., Balletto 1993: fig. l.)
and also the female genitalia @6lint and Johnson in prep.).
Thus, the taxon vapa should belong in Paralycacides Nabo-

kov since its type species is lrylos inconspicua by original
designation (Nabokov 1945: 36). If species vapa and incon-
spicua form a sist,er couplet it appears inadvisable to put each

in a different genus (a view which may have resulted from
Dr. Balletto considering the taxa as more distantly related).
Bolivella as a synonym of Paralycacidcs is also preferred by
Dr. L^amas (in litt.) and, accordingly I here cite Boliviella
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Balletto as a NEW SYNONYM of Paratycacides Nabo-

kov. The mstter is discussed in the wider context of
other polyommetine genera in the 'Comparative Notss'.

ffiBalletto, 1993.

Boll. Sec. ent. ital. I24z 234.
Type species . Lycacna grata K6hler, t934.
Cornment. Bdlint and Johnson (1994c) have commented

on the status of Itybs grata based on an examination of
the type by Dr. I arnas. This has confirmed that I. grata

is stnrctnrally typical of the 'plwbca€roup" of Pseu-

dotucia Nebokov as defined previously by B6lint and

Johnson (1993s). Thus, the m8trer fdls under the pur-

view of whether Pseudolucia should be zubdivided into a

number of additional genere, 8s preferred by Dr. Balletto.

Bdlint and Johnson (1994c) provide six dis-

cttssions of species in the larger Pseudolucia clade where-

in either (i) each sex or (ii) immediate sister species must

be placed in differe,lrt genera if the generic criteria of
Balletto (1993) are followed. The problem of indistinc-

tion among the 'genera' of Balletto appears to have re-

nrlted insdvertantly- from Dr. Balletlo's character

inferences being drawn from only nine of the twenty-four
actual species comPrising the larger Pseudolucia clade.

In considering the twenty-two species (and adding two

nrore Argentine congeners) Bdtint and Johnson (1994c)

have concluded that Pseudolucia is strongly monophyletic

but shows no objective criteria by which its species can be

unequivocally zubgrouped (either as zubgenem or separate

genera). Dr. I amas shsres this view sod, consequently,

I cite Cltqchiella Balletto here 8s a NEW SYNOhIYM of
Pseudolucia Nabokov. Usually, matters of generic no-

menclature are purely zubjective snd arbitrary. However,

in the present csse, Psetdolucia bnin Bdlint and Johnson

(misidentified as Cherchiella Patago (Mabille) by Bdletto
1993) could be construed as belonglng either n Cherchi-

etla or as the sister species of Pseudolucia ardina if
separate genera are invoked. Cherchiella is discussed in
the wider context of other polyommatine genera in the

final section of this paper: Comparative Notres on Higher

Taxa of the Polyommatinae Proposed by Various Authors

(hereafter, the'Comparative Notes').

Eldoradino Balletto, 1993

Boll. Soc. ent. ital. 124: 241. (as zubgenus of
Nabokovia).
Type species. Eldoradiru qanca Balletto 1993.

Comment. BClint (1993b) noted that according to its
description and taxonomy this taxon is identical with
Potytrcclw Bdlint and Johnson (1993b: 2) and has cited

Polythechrs Bdlint and Johnson as I junior SYNOI\IYM
of EldoradinaBalletto [e.g. Nabokovia @ldoradina) sensu

BallettoJ the statru of the latter being a subject for separate

discussion below.
As noted above under species cyanea, Bdlint and

Johnson proposed Potytlwclus as genus in a manusrcript ac-

cepted for publication in Hungary n 1992 (but independently

made the nsme sveilable Pefre's Chilean book in Bdlint and

Johnson 1993b) . Eldordiru Balletto has priority but, unfor-
tunately due to printing dates, Potyhcclus will probably

appear in the Chilean fieldguide treatment regarding Nabo'

kovia. Resders will note that I (BClint 1993b) suggested by

synonymi-it g Potytlrcchu with Eldordiru that the latter

should be eccorded generic stetus. This follows on my view

that Nohkovia and Elfurdino sre not monophyletic and that

the concept that they are sist,er groups (Drsudt 192I, Balletto

1993) results from viewing them in isolation. The non-moil>
phyly of Nabokovia and Eldorditta (aview also held by Dr.
I amas, in li$.) is articulated in detail in a revision of the

Nabkoyic-section of the Polyommatine (Bdlint and Johnson

(l99aa). I cormment further on this in comparative remsrks

contained in the 'Comparative Notes'.

Fault Balletto, 1993.

Boll. Soc. ent. ital. 124:231.
Type species . CuPido sibylla Kirby, 1861.

Comment. - This taxon, proposed 8s I monotlpic genus'

contains one species of the 'sibylh4roup' of Pseudolucia

recognizd by BClint and Johnson (1993a). Balletto w8s

aware of only one possible member of the group. As Mlint
and Johnson (1993a, l99k) hsve pointed out, I Precise ed-

mixture for the 'sibylla€roup' is problematic when rx)re
taxa of the larger Pseudolucia clade are considered.

To sumurarize, the problem with the 'sibylh-
Group' (and therefore 'Faanla" as a taxon) is that it can be

differently defined based on external and internal characters

and characters of each gender (Bdlint and Johnson 1993e and

199k, Remarks under P. gratt and P. patago). Se€n in iso-

lation, the species sibylla rs indeed oddly marked for Pseu'

dolucia. However, its sister taxa san ascertained by struc-

tural characters and only one of these was available to Dr.

Balletto. However, the form of the valve terminus confuses

zuch determinations with members of the 'atditn" or 'chi-
lcnsis'€roups (see P. lanin, Bdlint and Johnson I993a

versgs 1994c). On the other hsnd, wing pattern similarity

among Argentine populations can suggest membership of P.

aconcagw Billint and Johnson in this group [see sibylla-like
Group, BClint and Johnson 1993a) a taxon which, interesting-

ly enough, Dr. Balletto had seen (although in very small

numbers)1. Shdy of Dr. Balletto's shows P. anconcagtn to

be identical with the taxon described by Dr. Bdletto 'argen-

tina', but in his genus Cherchiella. My view is that this kind

of circularity results from the strong monophyly of Pseudo'

luciaand the fact that character hiatus defining used to define
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edditional g€nen within Pseudolrcia rre bssicaily erti-
fachral to saryliqg mrkotry. Cmsi&ring Cupido sibytb
done, Facub night well be propoeod as E g€nus. How-
eyer, upon furtbr shdy of rdditioml ryeies in the lerger
Pscttdolucia clade. (no discovc,G thst (es predictable fi,rom
stlopatric speciation) sibylbhss extant sister taxa. Ho$,-
ever, it is very unclear nfrich of these would be ettribu-
table to 'Facula' texon as opposed to the rrx)re speciose
'plumbea€roup' which Balleuo cslld' cherchiclla' .

The ebove oomrents concerniag P. argentina (described
n Cherclrielb) being a senior s)'nonym of P. aaonoagtn
(dpscibed in the equivdent of Balletto's Factrla) twify this
sihrstion. Thus, consistent with my view of the mnophy-
ly of Pseudoluda (soo 'Coryarative No0es' below) r cm-
sider Facub Balleso 8s r I\EW SYNOhIYM of Pseudolu-
cla Nabokov.

Ityloidt Ballefro, 1993.
Bol. Soc. ent. ital. 124:.232.
Tpe species. Ityloide^s funns,ns Balletto 1993.
Comment. - For some tirne, Mlint and Johnson (1994b)
have had in press a revision of the larger ltylos assem-
blage of the Neotropical Polyommatinae. It is unfortunate
thst the 'hsrd d8ta" includsd in this revision has not ben
available in the rpcent discussion involving this high Alt-
dean group. Again, the group is larger rhan the taxa eon-
sulted by Nabokov (1945) and Ballefro (1993) and a prob
lem arises with arbitrarily dividing the clade into sub-
groups. 'When ltylos pnin Bdlint 1993 and an other, still
rmdescribed taxon, ere cmsidered by cladistic methods all
8re highly autapomorphic. Considering Balletto species

funnua as e t)e speies (: IryIos luzhin Bdlint 1993)
one can ffnggirc, Itybide^s as I g€nus only if separate
genera are erected for each qpecies in this small clade.
To rectify the problem in this group concerning the pre-
sent discussion, dthough I csnnot describe the new qpe-
cies of ltylos herein, I review the characters of this
assemblage in the zu@uent 'Comparative Notes". The
strong monophyly of lrylos and the insdvisability of
brealcing the clade into monot5pic genera for each spcies
leeds re to consider ltyloides Balletto lg93 es I IYEW
SYNONIYM of ltylos Drardt lY2L.

Nirr'lis Balleftor 1993
Bol. Soc. ent. ital. l24z UZ.
Type species. - Cupido rntza Staudinger, 1894.
Comnent. - Balleuo also discovered the taxonomic
confirsion concerning Itylos Draudt llg?,ll (see Bclint
l993sz 24). Balletto's Nivalis is identical with Madc-
birca Bdlint, 1993 (p. u), each taxon also sharing the
same t'e species foilowing the designation of Nabokov.
Nivalis would have priority over Madelcinea if not for the
fact that, according the Dr. I$as, the name is unsvaila-

ble according to Article l lg of the ICZN Code (hrving boen
explicitly dmcribed ts an edjoctive).

Considering the apperent erbitnrinoss of this latter
circumrtence, Bflint (1993b: 3) hss mr& sore furtb€r con-
mts cmccrning ufiy variqrs Neotropical worlrers heve de-
termind thst Mdclcinca should be used zu@uently as the
generic nanre for the mozf, assemblage. In this context, M-
lint and I*mrs (in prep.) will describe further spcies of the
genus end Bdlint and Johnson (1994d) provided a fully elab
orrted generic revision for this lerge and exhercly protty
polyommatine assemblqge. Since Bdlint (1993b) ell worts
cited above consider Nivalis Bsllefio an UNAVAITABTE
NAME in the synonymy of Mdeleinea Bdlint lgg3.

Palliihtu Bellefio, 1993.
Bol. Soc. ent. itel. l24z Z3B.
Type spcies. Pallidub vichuru Betletto 1993.
Comrrent. According to Dr. r qmas (in litt.) Pallidula is
unsvailable under Section 11g of the ICZN Code becsuse its
etymology explicitly stst€s it is d€scribed as an adjective.
The gflN, as Dr. Ballero envisioned it, was one of several
used to split Pseudolucia Nabokov into separate genera.

of the genera usd by Dr. Balletto to subdivide
Pseudohtcia, Pallidub is st first the mmt difficult to
understand since the diagnosis is not accoryanied by sny
zupplementry figures. Howeyer, as I heve notod above,
under comment on the t'"e qpecies vidturu Belletto, this
species appears to be a s)'nonym of the widespr€ad austral
polyommatine Lycacna chilcnsrs Blanchard (the t)"e species
of Pseudolucia Nabokov). Thus, dthough neotropicel wor-
ke,rs consider Pallidula an UNAVNLABLE NAME in the
synonymy of Pseudoh.cia, it would in any event be oon-
sidered a junior SYNOhIYM of Pseudolucia bas€d on the
s)4nonymy of its type qpecies.

Bdlint and Johnson (1993a: 4) delineated the
'chilcrcrs4roup' of Psetdolucia based on stnrchral char-
act€rs. The resder is referred to previous entries in the
present paper (cf. 'viclrutu', 'Cherchiella' and 'Faanh,)
regarding the problems of invoking PailAub as a nanre for
only sorre elemts of the 'dtilcrc,rs€roup'. These are
discussed further in context with the other propoeed nanres
for the Pseudolucia clade in the 'Coryarntive Notes'.

COMPARATTVE NOTES ON HIGHER TAXA
OF THE POLYOMIVTATINAE
PROPOSED BY VARIOUS AT]TIIORS

Basic conc€ptual differences, following ftom study
of a different variety of taxa, seperate my view of higher
polyommatine taxonomy and those of Dr. Belletto. For in-
stance, Dr. Balletto has argued for splitting Pseudolucia into
four genera basod on his analysis of nine seminal t8xa. I
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heve *ressed the strong mophyly of Pscudohtcin, snd

lrck of objctive criterie for further sPliting this tlxon,

bosed m the chrdy of trventy-four spcies of the clede.

Bslleso (1993) hsve positd (nc set of phylogenetic re-

lrtions invotving the ltybs essemblage of high Andesn

polyonmetines and I hsve proposed another (Bdlint and

iol"t"" 1994b). Since these opinions hsve be€n proposed

in a vsriety of publicstions, it is useful he'te, particularly

grven the tr€ltn€nts of ryecies rnd gmcg immodietely

rto"" to (l) review the respective options for either rylit-
ting or lurying, errd (2) sumnrrize the taxonomic chsrac-

t€rs on which my opinions ate btsod.

For raPid rpference in qrtries below, I r€Pest tfue

originll egthors and dstes of description for generic level

tsrs proposod.

Monophyly versus splitting of Poatywides clade

Subjct Taxa: blivitfuBalletto f993 and

P@ Nabokov 19'115.

I hsve noted above under 'hlivvlla' tbat the

t)"e species of fuliviella (Cupido vaPa Stagdinger 1894)

is structurally very similer to the t)rpe species of Para-

ty meitles Nabokov (Ityb s inco ns p i cwDraudt U 92 1]) (86-

lint 1993a, figs. lO9 and 111) snd, among the larger clade

of taxs coryrising the assemblage the two appear 8s pro-

bable innediate sister taxa. To svoid separating the taxm

conptet into two genera I have considered fuUvicllt Bal-

l*to 1993 as a junior synonym of Paratycrcidcs Nsbo-

koy. Some comur€nts on the wider assemblage are requi-

site for e clear understanding of this grouP.

Paratycaeidcs is confned to the altiplano and

adjacent regions of the high Andes. The qtpe species cho-

r* by nafletto for'Boliviella" is the mst widely distri-

buted texon of this assemblsSo, historically known ftom

Bolivis end I.IW Argentina and noted recently by regional

field workers as locally rather common (D. Benyamini,

pers. comm.). In northern Argentina P. vaPa is identical

with ltytos oreopoh Hayward 1949 (which I make here s

NEW SYNONYM based on the study of sore paratype

nsterial in a recent revisionary work on the g€nus tBdlint
and lohnson, ms.]). The P. vqpa corylex dso extends

into NE Chile where it is part of the high Andcan fsuna

including other high Andesn speies like Nafukoviafaga,
Mdcleinca pebrias, M. ludicva and Itylos titicaca. The

sister species (P. incvnspiru) is currently knoum only

ftom Pent. There 8f,o, however, firrther members of the

clade. One is the superficially very different-looking

speies P. shde Bdlint 1993 which stnrcturslly sppears

to be the sister of the P. vapalP. inmnspictn pair (Bflint

1993s, fig. I lO). P. shde is also knourn only ftom

Pe,ru. Thus, the problem with continuing usage of fuli-

vietta is, qgain, what edmixture of ryeies to irchdc and on

whet criterie.

Monophyty Yersrs Sptifring of the ltylarr Ctrde

Subjcct Texa: W Balletro 1993 and rys lhaudt
!y21.

Regarding splitting of the ltylos assemblqge into two

genora, as zuggestod by Dr. Belle$o, it is unfortunete thlt
d"t" in ths rpvision by Bdlint and lohnsm (1994b [but ercry
ted for publication in l9y2l, was so lste in publicetion. The

problem with s€eerrsng tbse tsrt into s€errlte generl is thrt
if *" considsrs 8ll the trrl comprising the clede, erc'h is

highly urtapomorphic. In this cmtext, one cen rengui?n Ity
toidcs as I g€nus mly if seperete gcnerr rrp er€sted for erch

species in this small clsde. Accordingly, I have considered

Ityloides a jgnior synonym of ltylos Draudt as notod in the

Wi&s generic entry aboye. The Itylos clsdo is structurelly
yery tightknit and zurprisingly appesrs 3o be monophyletic (oo-

ly with the g€nus Heniargus of the Potyonmatus-soction
(tt*, Eliot) (B6lint and Johnson 1994b). Below I review

the relevant chgract€fis.

Itytoidg crn be cbsracteizd es showing: (1) I
strong, bulbous uncus apex with d€ntsted lobe, (2) thin, long

and d€ntefed costal prooess of valve, (3) p€nis with sclero-

trzdl and straight supraznnat 
"dgo, 

(4) very week alulse.

These g€Ndtalic strtrchrral characters are unique to the taxon

furT$t s. On the one hrnd, as Balleso notes, these characters

appesr isolete the taxoll. However, it is not the rutapomor'

phies of fiunoslrs which require conside'ration regarding its

pfr""t*t in I higber taxon, but the slmapomorphies thet

relate it to the larger clade.

The monophyly of the four currently knorm tsxg

(Itylos fumosus - I. pnin - I. WCv - I. titicaca) can be

delineated by the following character st&t€s. Although fzur-

tainty regarding apomorphy relative !o a comrmn outgroup is

difficult because of the apparent autochthonous neture of this

Neotropical clade, one could assums the Sared ground plan

as including: (1) sbared unique wingshspe, Q) shared unique
\yHW pattern, (3) ahmce of suspensorium ('ebeence' used

strictly in the s€nse of being informative vis-e-vis this struc-

ore in the Potyonmmns-section of Eliot 1973>, (4) very small

valvae with nniq.te shape, (O very large penis d€earting from

th€ polyommatine shlpe, (O large uncus and gnethos, (7)

ove,rall restricted distribution zuggesting a cleer ancestral

monophyletic PoPulation.
Also of interest ane the female genital structutes.

Recently shrdid H. bogotaru and IL rannon zuggest a very

close relationSip with I. titiucain the female orgsns. Com-

paratively, I. pnin sppesrs nrore divergent (cf. Mlint and

lohnson lgg4, figs. 62,70). Most zurprisingly, the female

structnres of all th€se taxa rnore resemble Gbucopsyclu
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Scndder, further zupporting s€perBtion of the Itylos ssseln-
blage from the traditional Potyonmurar-section of Eliot
(t973).

Monophyly Vensus Splitting of Psdolucia Clade

Subject Taxa: WhrctuNabokov 1945; Faa.Ia,
Wand Pallidttbof Balletto 1993.

In my 1993 'Catalog' (Bdlint 1993a) I antici-
pated that, in the European tradition, future workers
would suggest splitting the Pseudolucia lineage into sev-
eral genere (Mlint 1993: 16-17, ?5, 29-30). Most pro-
bably, the speciose g€nus Mdeleinca will also be a future
candidate for zuch splitring. Generic splitting or lumping
is ususlly considered e mstter of taxonomic "tas!e'. How-
ever, compelling argummts against taxonomic splitting
can be made in instances where it is impossible to zub-
group species of e clade without contradictions in char-
acters. In my view, Pseudolucia was originally split by
Dr. Balletto boceuse of the hiatus of chsrscters among the
small number of species [nineJ he examined. For workers
in the Neotropics familiar with the more th"n two dozpa,

species now known for this genus (Bdlint and Johnson
1993a, l994rc>. it appears that there ane no objective or
unambiguous criteria for the zubgroupings proposed from
the nine species Bdletto examined (K. Johnson, D. Ben-

/arninir pefs. @tnm.; G. I amrs, in litt.). Regarding this
problem in the zubject taxa of this entr/, the following
somm€nts are pertinent.

l. Os&icIIa and Faanlo
These taxe do not have the problem of unavai-

lability vis-a-vis the ICZN Code as do Pallidula and /Vr-

valis, However, as structurally envisioned by Balletto,
neither Facula or Cherchiella can include a clearcut group
of species.

The tlpe species of Chqchiella is, by Balletto's
original designation, Lycaena grata K6hler 1934. The
t)"e of this species is in the Museo I-a Plata (Argentina)
and has been seen first-hand (among current workers stu-
dying Neotropical blues) only by Dr. r amas. I constnre
the identity of this species from information passed on to
me by Dr. kmas (BClint and Johnson, l99k). Accord-
ingly, K6hler's grata is a member of the clade referred to
by Bdlint and Johnson (1993a) as the 'plwnbea€roup" of
Pseudolucia. The taxon grata, ss construed by Balletto
(1993 z 234), has winged female genitalic structure and a
male genitalia with no sagum. It is identical with the
facies of the lectotype of Scolitantides plumbea established
by me (BClint 1993a: 19) [according to the data of
Balletto 1993, figs 3a and 3b.; "Chile: Pemehue' : Chi-
le, Punehue; 'Chile: B. de Chillon' : Chile: B. de Chil-
l6n; cf. Bdlint 1993a: 19-201). Thus, Cherchiella must

be reexemined in ligbt of its types species' ectuel identity and
this diagnosis then conpared to Facvla. However, before I
do this, I must mention the other congener included by Bal-
letto n Cherchielb.

Curiously, Balletto's Chschiella also contains the
taxon ardina fScolitantidcs andina Bartlett-Calvert 1894J.
The extsnt type of S. ardinawas yery recently locatod by Dr.
I amrs (G. IJmasr pers. @mm.). Previously, however, I
had located original Bartlett-Calvert specirens in The Natural
History Museum (London) (Bdlint 1993a: l9). The qpecies

is, along with P. chilercir, among the most unnmbiguous of
South American Pseudolucia and also well-represented in
many current collections from temperate South Americs.
Pseudolucia andina is so distinctive strtrcturally that, of dl
congeners, it might be the best cendidate for I separate
generic status-- the male genitalia hsve 8 ssgum and unique
valvae lerminus (BClint and Johnson 1993a, fig. L; Mlint
1993a, fig. 100), the female genitalis show a terminal nodule
and are also weakly winged (Bdlint end Johnson 1993a, fig.
J). Placement of ardiru tn Chcrchiella makes Clwrchiella
curiously polytypic and it is possible this problem elso arose
from sampling error. Although P. andiru is common in
many curre'nt southern South American collections, it is
worth noting that Nabokov (1945) also had difficulty recog-
ni-ing this qpecies. Becaus€ Nabokov's work does not ever
mention this epparently common arutral 'blue', it is possible
he either disqualified it from his study group due to its odd
facies or, somehow, overlooked it completely.

The type species of Facula is, by Balletto's original
designation, Cupido sibylla Kirby 1961. BClint and Johnson
( 1993a) distingsished a' sibylla€roup' of Pseudoluciabased
on sorre distinctive wing chsracters (mostly ventral obsoles-
cence) in sevenl Psetdolucia species. They also noted that
male and female genitalic structures of these qpecies, except
for a more produced male rostellum in examined taxa, wer€
quite similar to species of the plumbea€roup. These distinc-
tions fell eway quickly with the recognition of additional
Pseudolucia species (cf. Bdlint and Johnson 1993a, 1994c
Benyamini, Bflint and Johnson 1995). As a result, there is
no stnrctural hiatus between between members of the 'plum-
beaGroup'and 'sibylla€roup" (e.g. Clwrchiella and Facu-
la) [cf. B4lint and Johnson 1993a, figs C, D, E, F, G, M,
N, O (males); C, D, E, G, K, L (females)J. Athough one
might recognizp a' sibylla€roup" of Pseudolucia including
the few members showing ventral obsolescence (Bdlint and
Johnson 1993a, fig. 6) this distinction could have not phy-
logenetic value.

Finally, the problem of P. ardina being included in
any subgroup of Pseudolucia includingP. grata is comf.lica-
ted by the recent discovery of the sister species of ardina, P.
lanin Bdlint and Johnson, 1993 (see Bdlint and Johnson
199k. This discovaty, bas€d on eludication of additional
specimens and the female of P. lanin, allows recognition of
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a tnre 'ard.itn€roup' of Psefulucia. However, this

group is not taxonomically congruent with Balletto's

Cherchiella. As noted by Bdlint and Johnson (1994c)'

bas€d on location of type material of Lycaetn Patago and

comparison the Diagnosis by Dr. Balletto for 'Clwrchiella
patago' (Batletto 1993: 236), Dr. Balletto inadvertantly

misidentified P. Ianin as 'Patago'.
All these factors lead current Neotropical

workers to conclude thst taxs of Pseudolucia cannot be

clearly subgrouped within Clrerclrielb or Faanb. This

results in the assessrcnt thst these latter two natnes must

be considered s)'nonyms of Psedolucia. In 8ll fairness

!o the arbitrage involvd in n'rning genera' one must note

that a far stronger €ntity for Balle$o would have been a

monotypic genus based on Scolitantides ardina.

2. Pallidub.
Dr. I amts has already opined that, like Nivalis,

Paltidula is unavailable according to Article l lg of the

ICZN Code. However, discgssion of the taxon as envis-

ioned by Balletto provides another useful of the problem

surrounding suMivision of Pseudolucia into separatre gen-

gra.

It is at first very difficult to clarify the identity of
Balletlo's Pallidula. The diagnosis has no suPplementary

figures and terminology applied is seldom us€d for the

zubfamily (cf. Glossary in Scott 1986 Il32-149J). The

type species, P. vichuna, is a newly described entity but

its Oiagnosis and associated collection data indicate that,

without any doubt, P. vichuru is identical with Blan-

chard's Lycacna chilcnsu (as detailed in the previous for

'vichuna'). P. chilcnis, s species unmistakable in its
spotted ventral habitus, has a southeast Brazilian sister

qpecies (P. Parana Bdlint 1993a, fig. 97). These well-

marked species show an affinity to P. atdirc in the pre-

senge sf fsmale genital nodule (Bdlint and Johnson 1993a'

fig. H) and male geNdtsl sagutn.

Regarding the status of Pallidub, sunfortuna'te

consequence of P. vichutu and L. chilctms being syno-

nyms is that chilcnsLs is the type species of Pserdolucia.

Considering this, one must guess that Pallidula was de-

scribed either because, given his samples, Dr. Balletto (l)
did not recognizp P. ichuna as Z. chibnsl.r or (2) thought

some other species was the type species of Pseudolucia.

The latter is zuggested becsuse although Dr. Balletto was

splittin g Psetdolucia into separate genera, his paper ff>
*here cited the type species of thet geNlus. If one croo-

siders Balletto's genera purely in light of the taxa he

examined, Lycacna colliru Philippi 1859 is zuggested as

the logical type species of Pseudolucia. Along with P.

ardinaand P. chilcrcis, collircis the only other very dis-

tinctive Pseudolucia not recogniTd in a s€earate genus by

Dr. Balletto.

Tlre Status of EIMiru

Subject Taxa: I[afuviallemming 1960' Elbradfuu
Balletto 1993.

Departing from his treatment of the above discussed

genera, Balletto (1993 : 241) described Eldordiru, as s slb
g** of Nabokowc Hemming. This suggests !o rc thet he

considered the two to be sister groups. Indoed, a sistor grory

relationship betrveen Eldoradina and Nabkorua could be pro-

posed from supcrficial charactrers (tailed hindwing and psgu-

liar shared pettern elemts). Progressive loss of iridesc€nt

blue scales has been proposed snong sorne groups of poly-

ommatine lycaenids (e. g . adnutlrs€roup tn Potyommatusl vw

gelii n Plcbejus; dis-grouP inAgriad.es, etc.) and could sug-

gest that Nabokovia is a relatively recent segregatre. How-

inut, the genitalic strtrctures are more problemeticel in inter-

pretation.
(1) The alulae of the aedeagus is well developed in

both Nabokovia and Eldord.iza but Eldoradina hes I very

strong sagum, a stnrcture absent n Nabolcovia; (2) the 83der.

gus t"t-i"* is point€d in Nabkovia while in Eldordiru it
is obtgse; (3) the uncus and gnathos are far more sl€oder in

Nabkovia thsn in Eldordina; (4) the shapes of the velvae in

the two taxa differ drastically in the rostellum. In regard to

entry (2) above, Eliot (1973: 389-390) considered characters

of the aedeagrrs extremely sigmficant in the phylogeny of the

Lycaenidao. Thus, quite the opposite of the superficid simi-

larities, morphological features n Nabokovia and Eldordina
could be used to argue that the groups are not direct sister

taxa (Forey et al. L9922 11). Interestingly, both Nabokovia

and Eldoradirur afre species poor, each comprised of only two

species. Historically, I think this fact further influenced the

rri"* that the groups arre sisters (cf. Nabokov 1945: 11) since

it was a convenient way to inteqpret two little-knou,n and su-

perficially similar taxa. If we now consider their disparate

morphologies, it migbt alternatively be zuggestd thst Nab-
t<ovia and Etdoradirur rne either (1) Neotropical descendants

of quite diffeqent, non-Neotropical ances0orc or (2) d€s-

cendants from an ancient and no\rr extinct Neotropicel golrl-

mon ancestor (in both cases with low species numbers further

suggesting their antiquity).
Dr. I amas (in litt.) has opined thst, from e modern

Neotropicel worker' s standpoint, Eldoradina is the only entity

described by Balletto thst appears to have generic worth-

Given the hiatus in stnrctural characters reviewed above, I
concur and accord the taxon full generic status as Eldordiru
Balletto, 1993; NEW STATUS.
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Subject Taxa z rifrwlisBalletto L993, adclcircaBflint
lgg3.

As with Pallidula, the published etymological
statement in the original description of Niva/rs explicit$
states it is an adjective. Thus, as noted first by Dr.
I-.amas (in litt.), the name is unavailable according to
Article 11g of the IczN Code. This aside, a second
problem with Nivalis is that Balletto proposed the name as
a "replacement name' for " Itylos Nabokov" (i.e. Nabo-
kov, 1945) s name that was not a homonym but a
misidentification by Nabokov of ltylos Draudt IIgZIl. As
a result, if some other interpretation of the ICZN Code
might consider Nivalis an available name it is, never-
theless, a junior synonym of ltylos Draudt UgZll.

TAXONOMIC STJMIT'IARY
As condensed in the Abstract above, reviewed

below are the taxonomic changes established in the pre-
sent paper. The list cites the valid name (and/or combi-
nation) first and then the synonynls; taxa are listed in
alphabetical order. For completeness, I include notation
of Balletto's (1993) names which would secondarily quali-
fy as synonyms f first judged "available" by some other
worker's interpretation of the ICZN Code. Since I con-
sider such names unavailable, there is no technical reason
to cite them below "NEW SYNONYM".

Generic Names

EtdoradinaBalletto, Lgg.], NEW STATUS : Potytheclus
Bdlint and Johnson, 1993, NEW SYNOhIYM.

Irylos Draudt, I192Ll : IryIoides Ballerto, 1993, NEW
SYNONYM; Nivalis Balletto t993,
IJNAVAILABLE NAME [alternatively,
synonym of ltylosl.

Paralycaeides Nabokov, 1945 - BoliviellaBalletto, L993,
NEW SYNOhIYM.

Pseudolucia Nabokov, 1945 : Cherchiella Balletto,
1993, NEW SYNOI{YM ; FaculaBalletto, 1993,
h[EW SYNOI{YM ; Pallidula Balletto, t99j,
IINAVAILABLE NAME [alternatively,
synonym of Pseudoluciaf

Specie Binomials

Eldoradina q)anea (Balletto, 1993) : Polytheclw
cincinnatus Bdlint and Johnson, 1993, h[EW
SYNOI\IYM.

Irylos fumosa (Balletto, 1993), NEW COMBINATION
: Itylos luzhinBdlint, 1993, NEW SYNOI{YM.

Pseudolucia argentina (Balletto, 1993) : Pseudolucia
sirin Bdlint, 1993, NEW SYNOIVYM.

Pseudolucia chilcns,r,s @lanchard, 1852) : Pallidula
vichuna Baltetto, 1993, NEW SYNOhIYM

Pseudolucia scintilla @alletto, L993) - Pseudolucia kinbote
Bdlint and Johnson, 1993, NEW SYNOI{YM.

CONCLUSION
Given the historical time perid during which

Nabokov pursued, sod zubsequently published, his 1945 cor1-
pilation concerning neotropical Polyommatinae, it was vir-
tually impossible for him to obtain historical material from
European musenms or contemporary samples from Iatin Am-
erica.

current progress on elaborating Neotropical polyom-
matine faunas rezults basically from the confluence of three
historical factors: (1) a profusion of field activity by recent
htin American lepidopterists, (2) the opening up of the east-
ern bloc in Europe, with its many historical and scientific
resources, flrd (3) the modern'information revolution' where-
by (with equipment like the PC, scanner, Fax, Modem, E-
mail, etc.) it is possible to readily communicate and circulate
information and material. This 'political melting' is an
important aspect of what is going on in taxonomy today.
However, an unfortunate aspect of this "revolution" is that
work sometimes progresses very quickly by more than one
investigator at a time. If there is little communication
between zuch workers, however inadvertant, subsequent over-
lap can result in published results.

This kind of situation has now occurred concerning
taxonomic names recently published by Dr. Balletto and me
(some only twenty-eight drys apart!). Given the rapid dis-
semination of published information in taxonomy today, it
was important to move quickly and prepare a comparative
study of the names, sample sizes, aod sample origins involved
in the works by Dr. Balletto (Balletto 1993) and me (Bdlint
1993a; Bdlint and Johnson I993a and 1993b). rn dsing so,
I have been fortunate to have as inadvertant arbiters two
workers preparing international lists- first Dr. L^amas, aod
most recent$ Charles A. Bridges- as well as comment from
my earlier co-author, Dr. Johnson.

Establishment of a stable and generally acceptable
classification for the neotropical polyommatine fauna is
important for several reasons. Their diversity (now seen as
far richer than previously estimated) invites investigation of
important evolutionary and biogeographical questions. Also,
because of their ecological diversity, polyommatines are
important bioindicators for ecological and conseryation-
related studies. Consequently, it is essential that their
taxonomy and systematics be as simple and impressive &s

possible, accessable to all workers, even non-lepidopterists.
This is primarily why I have opted, along with other workers,
for a conseryative nomenclature, avoiding highly split and
monotlpic entities.
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ABSTRACT
Additional reoords for Neohopical polyommatine

butterflies are reported ftom two large European museum
collections not previously zurveyedz Tnlogisches Staats-
sammlug, Muich (Crermany); Naturhistorisches Mus-
eum, Basel (Switzrrlmd). These museum contain, re-
spectively, large lycaenid collectio$r of specialists 'W.

Forster and L. G. Courvoisier. New records for the fol-
lowing species arc r€eorted (in order of taxonomic teat-
ment): Eldordiru sybhis (Drild$, Nafukovia faga
(Dognin), Lycaena mgfua Schaus, Itylos titicaca (Wey-
mer), I*Vtotes calbnga@utler), I*Vtotes ardicorz (God-
run and Salvin), I*Vntes ca,rsias (Cramer), I*Vtotes
lanasi Bdlint and J&m,I*Vtotes triganmatus @utler),
Hqniargus hanno (stoll)" Hmfiargus bogotanns @raudt),
Llclargus dominica (Moeschler), Echinogus isola (Rea-
kirt), Echinargus huntingtoniRindgeand Comstock , Para-
tycaeidesincvnspian(Dnaudt),Paratycaeidesvapa(Stau-
dinger) , Madclcirrca donBClint and Johnson , Madclcirca
ndo B6lint and Johnson, Madelcinca koa @nrce) , Madc-
Ieinea cobaltana Bflint and l*rnas, Madclcinea pacis
(Draud t), M adelei nu rnuu (staudinger), P s e udolu cia chi -
bnsis (Blanchsrd), Pscudolucia tyrmessa (Hewitson),
Pseudolucia collina (Philippi), Pseudolacia wra Bdlint
and Johnson, Pseudolucia plumbea @utler). Significance
of the naterial is indicetod by the fact that five of these
entities would hsve bea undescribed if not for very re-
cent work by the present suthors and three represent very
poorly known species (E ry@is, L. ogina and P. W
nessa) regarding which edditional material is particularly
important to current taxonomic studies.

INTRODUCTION
We hsve eqphasized that s major factor in the

poor undertanding of Neotropical Polyommrtini until very
recently (including the historical view that this fauna was
of rather small diversity) was the lack of any concerted
study of saryles alr€sdy available in major museum col-
lections (both European and American) (Bdlint 1993ab,
Bdlint and Johnson 1993a,b; 1995). tffithin most mrjor
museums worldwide, polyommatine lycaeirids have been
haphazardly determined (based mostly on common usage
without regard to t''pc species) and housed along with
significant backlogs of uncurated (or eve,lr unaccessioned)
materials. Much of our initial work on Neotropical po-
lyommatines (B6lint 1993ab, Bdlint and Johnson 1993ab)
was based on surveys of this material, coupled with ef-
forts to locate and rpfer to the historical gpe msterid.
This initial work on old polyommqtine material touched
off a flurry of papers based on recently collected samples
(Bdlint and Johnson 1993b, l995abcd; BClint and I amrs
1994; Bdlint, Benyamini and Johnson 1995ab). Gratify-
ing as this progress has been, it is stitl important to

consult remaining depositories of old material, particularly
since the high number of new species discoveries in Neotropi-
cal polyommatines in recent years seems fairly evenly divided
between old and new sounce material (BCtint and Johnson 19-

95d). Thus, the senior author has continrred to visit addi-
tional European museuurs to zurvey polyommatine Ssldings,
while the junior author has purzued cmtacts with various
regional South American depositories whose holdings are dso
poorly known.

One of the most obvious European depositories still
requiring sun'ey has been the Bavarian Zoologische Stssts-
sammlung (Munich, Germany) (ZSM) where the late Dr.
lValter Forster worked for several decades on lycaenid butter-
flies. Forster, an acknowldged authorig on lycaenids (Witt
1988), housed his oum collection at the ZSM. In addition,
significant collections of Ernst Pfeiffer (see Kudrna and
Wiemers 1986: 62) are dso locsted at the ZSM. As a result,
the ZSM is comparable in species richness and numbers of
specimens to the Natural History Museum (London) (NHM),
which was a primary sounce for our early work on new end
poorly knoum Neotropical Polyommatini. $imils to the
NHM, the ZSM collections dso contain imporant historical
materid from early workers like Staudinger and Fassl. In
addition, Forster himself collected extensively in Irtin
American on several occasions. However, since he was pri-
marily a European taxonomist (and becsuse of thepoor devel-
opment of Neotropical lycaenid taxonomy until very tpc€nt-
ly), much of Forster's lJtin American material was neyer
elaborated @6lint 1993a: 3l).

The present paper enumerates identificationsof ZSM
maierid for the polyommatine lycaenids. However, we must
note that there ane ample drawers of Eumaeini, including
mnny Andean region 'elfin-like" hairstreak butterflies (draw-
ers 68/155-158). These need to be studied in reference to the
junior author's extensive recent monographs of this fauna
(Johnson 1990, 1992) 8od, since the volume of specimens re-
quires study on site, offer a great opportunity for a European
worker interested in Neotropicsl hairstreak butterflies. Dr.
Forster pursued long-term relations with proninent Chilean
and Argentine workers (rcspectively, 'W. Heimlich and E.
Fleiss, among others). As a rcsult, there is also significant
recent material in the ZSM lycaenid butterfly collections from
high Andean and eustral regions of Latin America.

The other collection studied in the present paper was
brought to our attention by Professor Varga @ebrrecen, Hun-
gary) and is the collection at the Naturhistorisches Museum
of Basel @asel, Switzerland). This is the collection of the
Swiss worker Professor L. G. Courvoisier, who also studied
lycaenid butteflies, particularly with an e,nthusiasm for infra-
specific forms, variations and gpandromorphs (cf. Bridges
1988, III.18-20). Given what we know today about the mor-
phology of Latin American lycaenids and the historical pro-
blems of sampling error, there appeared to be high probabili-
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ties that various of the odd specimens acquired by Cour-

voisier actually represent poorly knorpn, of even nelv'

species from isolated localities.
samples at the zsM and NIIB tJpify those at

other European museuun for Neotropical lycaenids- they

include longer series of the more well known spcies
(Madeleinea lcoa, Paralycacidcs vapa etc.), single or a

few specime,lrs of various poorly known species (Lycacru

cogina, Eldoradina sylphi^e, etc.) and occasional exaryles
of species described only Yery recently from other old
historical material (Madcleinca rndo, M. odon, etc.).

Thus, the importance of continued elaboration of zuch rr8-
terial is obvious: it is the only way to increase eventual

knowledge of geographic distributions, character variation

in poorly knoum species, md continue the search for inci-
pient re,presentatives of species as yet unknoum. fn a ter-

minal section of this paper we give a brief report on cer-

tain other European collections whose holdings in Lycae-

nidae also appear important in this ongoing effort to ela-

borate historical materials.

MATERHLS AI{D METHODS
Study futtp. Taxa included in the present report

reflect the rece,lrtly published "Catalogue" by the senior

author (Bdlint 1993a) which included Neotropical mem-

bers of the 'Potyomrnatrs Section' (sensu Eliot 1973) (as

amended in that catalogue)- Echinargw Nabokov 1945'

Hemiargus Htbner 1818, Itylos Draudt 1921, Nabokovia

Hemming 196 L, Pseudolucia Nabokov 1945, Madebirca
Bdlint 1993 and Polylrcclw Bdlint and Johnson 1993

(synonym of Eldoradina Balletto 1993). However, consis-

tant with the additional treatments of polyommatine

lycaenids in the present volume concerning 'Neotropical

Blue Butterflies ", Neotropical representatives of additional

Polyommatini sections are also included- Lcptotes Sec-

tion (!.qtores Scudder 1876), Lycacnopsis Section (Lycae-

na cogina Schaus tbeing treated as a new Neotropical ge-

nns elsewhere by Bdlint and Johnson 1995e1)' Zizeqia
Section (Zizina Chapman 1910). This treatment follorvs

a recent reanalysis of higher categories of Polyommatini
occurring in the Neotropical Realm (Bdlint and Johnson

1995e) and will be followed zubsequently in reports of
mat,erial in various South American collections arranged

through the junior author.
Maqials. Zoologisches Staatssammtung (Mu-

nich). N@tropical lycaenid material is preserved in
drawers 68/50 and 681213-216. These include historical

specimens of Staudinger and Pfeiffer as well as material

collected zubsequent to World War II, the largest portion
of the latter (circa 907o\ being from Dr. Forster's own

work in Bolivia. Forster's Bolivian material is readily

distinguished by similarly typeset/printed labels. There

are smaller numbers of specimens collected by various

workers in Chile. These bear hsndwritte,n labels prepared by

Forster.
Naturhistorisches Museum, Basel. Neotropical

lycaenid material is preserved in the Couruoisier collection

drawers 10, 30A, 50, 51. The original labels appear to be

only preserved haphazardly since all specimens have a uni-

formly prepared blue-green label handwritt€n in black ink.

The labels follow a standard formafi (1) country and locality

(sometires with elevation), Q) yeat (3) source or collector

of specimens (often abbreviated as "Fa' [FasslJ, 'Frhst.'

tFruhstorferJ, "P. " [Pl6tz?J, "Ro.' [Rollel, 'Sw. " lswin-
hoe?J, 'Sta.' [StaudingerJ (some workers readily recognizable

by additional information known concerning Couryoisier's

collection @r. Brancucci, NHB), others ["?"J merely guesses

by the present authors).

Fm orrd Tannircbgt'We use'sections" of the

Polyommatini according to Eliot (1973) as amended by cer-

tain recent publications (B61int and Johnson l994a,b and

1995e). Each section will have a brief introduction. Regar-

ding taxonomic entries in the Polyommatus Section, extensive

historical citations have already been given by BClint 1993a
. and, so 8s not to be cumbersoflle, we do not repeat them

h€,re. With regard to specimen sources in the Courvoisier

collection, we use the abbreviated collector notations from the

labels sumnari zFA immediately above.

RESI]LTS

IiIABOKOUU SECTION
This section was erected by Mlint and Johnson (19-

94a) and proposed as separate from Eliot's Polyommatus Sec-

tion. It is one of several assemblages of polyemrnqtines B6-

lint and Johnson have shown to be autochthonous South Am-

erican lineages not monophyletic with Eliot's origind defini-

tion of the Polyoranatas Section. The Nabolcowa Section has

twogenera(NabokoviaandEldoradina|:Potyt|wcJalDeach
with two extant species. The Section was revierved by Bdlint

and Johnson (1994a).

Eldordina "yinx 
(Draud J LgzL,

Po$theclus sylphisz Bdlint 1993a: 28.

Mat€rial Examined.
Nm. ld, 19: PERU, Cttzco,4200 rlr.' Fa'

Note. This is the first known female specimen of
the taxon. The specimens were incorporated amongst the

Tlucla (sercu lato) [Neotropical Eumaeini] without & name.

Given the data on these specimens, it is important that they

undoubtedly derive from the same series Draudt (192I: 823)

used for his original description.



IJ\ilSP Mrseum nrya? NarufuI'tu' WaIUa

Table I
Institutional Abbreviations

At proof of this paper we noted a recently pub-
lished source Bridges (1994) used a combination of insti-
tutional abbreviations drarm from Heppner & r amas (19-
82) and Arnett, Samuelson and Nishida (1993). 'we had
employed common usage abbreviations of the senior au-
thor from the Hungarian Museum of Natural History and
propose that in the future we follow, for consistency, the
sources of Bridges. Below we list the name and citation
differences between our text and that of Bridges (1994).

Herein: Bavari an blogische Staatssammlung (Munich,
Germany) (ZSM) =
Bri"dges et al.t Tnologische Sammlung des Bayerischen
Staates, Munich (ZSBS)

Herein: Naturhistorisches Museum, Basel (NIIB) =
Bridges et al.: Naturhistorisches Museum, Basel (Mt{B)

REYIZT$., continued-

Nabkovia fogo @ognin 1895)

Material Examined.
hlIIB. fsee Table U ld, PERU, Cuzco, 4ZOO

m., Fa.; ld, PERU, Cuzco, 1906, Fa.; ld, PERU, Cuz-
@.

LYCAENOP$S SECTION
The section, recently revised by Eliot and Kawa-

zN (1983), is very diverse in the oriental region. There
is only one known Neotropical taxon, only recently recog-
nrzeA as belonging in the the Section and treated as a new
Neotropical genus (Bdlint and Johnson 1995e). So as not
to create a nomen nudum below, we refer to the taxon by
its original name pending publication of the citation just
above.

Lyucna ogiru Sdraus (1902)
'Everes" cogina: Brown 1993: 52.

Material Examined.
ZSM lsee Table 1]. 266: BRAZIL, SIo Paulo,

Campos de Jordao, 1600 m., 26.I.66., leg. H. Ebert.
Note. Forster identified the taxon as 'Cupi-

dopsisn, ir that sense properly placing it in the Lycaenop

sts Section. The formal plarent of L. cogina has been
made by morphologtcal examinrtion (Bdlint and Johnson 19-
95e). Brown (1993 z 52, Table 2, note c) (in what appears to
have been a publication not ained directly attaxonomic ques-
tions) included both Lycacrw cogina and Lycacna griqua
Schaus (1902: 4o7) in an 'Evwes section' (as 'Everes, co-
gina and 'Evqes' griqua, also including Everes contynt(N,
which occurs in central America). considering morphology
this placement is erroneous, Evwes clearly belonging in the
cupido Section of the Polyommatini @liot lg73). Bdlint ex-
amined the morphology of L. griqua and showed it to be the
sister sPecies of Pseudolucia dtilensis @lanchard) the two
species forming the 'chilensis Group" of the diverse genus
Pseudolucia Nabokov (Bdlint 1993a: 17-18, figs . 33, 34,97,
98).

ITruOS SECTION
The section includes an autochthonous South Ameri-

can lineage, Itylos Draudt lg2l, with four species (three of
which have been recently described). Mlint and Johnson
(1994b) revised the genus (including two newly described
species) and proposed the Section based on analysis of male
and female morphology; Bdlint and Lamas (lgg4) added an
additional new Penrvian species. The ltylos Section contains
genera originally placed by Eliot (1973) in his Po
Section based on characters of the male. Bdlint and Johnson
(1994e) have discussed the polyphyly of Eliot's polyonanatw
Section in detail, sampling error having been a major factor
in its misconformation. Revising the section, they note that
female genital structures of lrylos, including heavily sclero-
tizpA henia and bilobed fibula, support synapomorphy with
the Holarctic Glaucopsyche Section. However, because of
nnique characters, the ltylos Section and Glaucopsyche Sec-
tion are not synonymous but, rather, sister groups.

Itylos t'ttiuu (Weymer 1890)

Material Examined.
hlIIB. ld, PERU, C\rzco, 4ZWm., 1906, Fa.; 16,

PERU, Cuzco, lg0z,Ro.; 19, PERU, Cuzco, 1906, Fa.; lg,
PERU, callan. [sic], Garl. [sic] [see Appendix IJ; lg,
Callan., 4500 ffi., 21.6.98, Sta.; ld, PERU, Cuzco; 3?9,
Campamento Turpi, 4380 m., 'bei Huarmicocha bei puguio
(Hnancayo)", Januar 1939, Dr. otto Gutandller, ex. samm-
hrog Dr. O. Gutaviller, Barcelona 1958.

ZSM. 1d,19, BOLIWA, Titicacasee (ex. Coll. E.
Pfeiffer, Munich); 3366,2299, BOLIVIA, Illimani, "West-
hang", 4500-5000 m., 5.Iv-1.v. 50, leg. 'w. Forster; 466,
299, BOLIVIA, cochabamba, IJmg., cumbre de Iunari,
42w ffi., 10.x. 1953, leg. w. Forster. rd, lg, CHILE, An-
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tofagasta, Mucar, 42OO IIl., 18.X[.1952. 3dd' 19'
PERU, Cuzco, 3500 m., Coll. Fassl. (ex. Coll. E.

Pfeiffer, Munich); 666,299, PERU, Cordillera Regal,

Hichucota, 23-27.6. 1930 leg. Forster; 266,19,
PERU, hno, 4000 m.

Note. This species is widely distributed but very

local tnd, as typical of many zuch taxa, can be very com-

mon at certain times within a restricted arsa. Interesting-

ly, the recently described species of Itylos are still known
only from Peru and from single localities. These species

may also be common in restricted anEas' although perhaps

not ones often frequented by entomologists.

LEMAIW SECTION
The section is represented by several taxa in the

African md Oriental region. There are three cladqs in the

Neotropical Realm, recngniznA as early as Clench's (19-

63: ?55) work. The male genital aedeagus is hooked,

biapical and strongly pointed; female genitalia have a
heavily sclerotizpd fibula and the ductus bursae is not
eversible. Neotropical members of the section have been

revised rec€,ntly by Bdlint and Johnson (1995d).

I*pntes ullanga (Butler 1E9O

Material Examined.
hlm. ld, BOLIVIA, 1904, Ro.; ld, BOLIVIA'

L.a Pa4 1903, Ro.; 1d, PERU, 1904, Sta.; ld, PERU

1900, Sta.; ld, PERU, 1904, Frhst.; ld, 19, PERU'
Madre Dios, 1909, Ro.; ld, PERU, Cttzco, 4000 m.' 19-

02, Ro.; 19m, PERU, C\rzco, 1906, FA.; 1d' 19'

PERU, Curco.
ZSM. ld, BOLMA, Sorata LJmg. [sicJ,2900

rn.1 25.8.1950.

I*pnta otdiub (Godman and Salvin 1891)

Material Examined.
llm. 266, ECUADOR, 1906, N.
ZSM. 8dd, COLOMBIA, Pasto, "Rep. Colum-

bien' ,23Cp m., Werner Hopp; 66d, ECUADOR, Hazi-
enda Piman, D@ m., 4.VI. 1977, leg. G. Riedeh 19'

PERU, 'Caras, Nd Peru' , 22OO m., 3.VI. 1957 , "Anden

Exped.'.

I*Vtota assins (Cramer 17751

Material Examined.
Nm. 266,399, HAITI, 1900, He.;19,

TRINIDAD-TOBAGO, 'Trinidad", 1906, N.; 19, MCARA-
GUA, "Nicaragua', 1900; 266,299, BRAZIJ-,, Espirito [sicJ

Santo, 1,898, Sp.; 19, BRAZIL, "Centr. Brasil", 1896, Stit
A36, COLOMBIA, "Colombia', 1895' Sta.

ZSM. ld, PERU, "Caras, Nd. Pent", D@ m., 3.

VI. 1957, "And€n Exped.'; ld, same data as previous entry
but 23.VI.L957;19, BOLIVIA, Sarampiuni, Rio San Paolo

[sic], 4@ m., 2.9.50" leg. 'W. Forster.

Lryes lerrasi Bdlint and Jotrnson 1995

Material Examined.
Nm. 266, PERU, Huansbamba, 1904' Ro.

ParatJrp e, Leptotes lannasi.
Note. This species aPPears to be a high Andean vi-

cariant sister species of L. cas.rius. It has been found in
several disjunct high Andean localities in Penr (Bdlint and

Johnson, 1995d).

Lryta trigmus (Butler 1E21)

Material gaamined.

Nm. ld, CHILE, 1896, He.;266, CHILE, Iqui-
gw, 1.909, Ro.

Note. The species is very distinctive compared to

the widely distributed L. marinc (Reakirt 1868). The marina'
Group shows an interesting diversity in the Caribbean region
(cf. Johnson and Matusik 1988, 1992), and the group has an

e,ndemic repres€ntative in the Galapagos Islandsi L. parr*tasi'
oides (Wallengfffi, 1869) (see Bdlint and Johnson 1995d).

POLYOMIVUTUS $CTION
This section, as proposed by Eliot (1973), proved to

be polyphyletic @6lint and Johnson 1995e) primarily due to

the sampling eror associated with previous poor knowledge

of Neotropical diversity. In the Neotropics, Eliot referred a

number of lineages to this section which cleady do notbelong
once additional, newly elaborated, sister groups are consi-

dered. Some of these groups represent autochthonotrs South

American elemeirts with very ancient ovenseas affinities.

Such relationships were simply not comprehensible from the

diversity known at the time of Eliot's work.
Awaiting publication of the relevant nertr higher cat,e-

gories for Neotropical Polyommatini, the present paper is or-

gailzrld according to Eliot's original sections. However, we

add here for the sake of accuracy that Hemiargus Hiibner be-

longs with IryIos in the rece,ntly proposed Itylos Section (see

above and Balint and Johnson 1994b). This separates Herni'

argus from Cjcbrgw Nabokov, Pseudochrysops Nabokov

and Echinargt$ Nabokov (all whichhsve major Caribbean ele-
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ments). StiU residirg in the Potyommatus Section but
with altered affinites are the genera Paratycacidcs Nabo-
kov, Pseudolucia Nabokov and Madcleinca Bclint. of
these, Pseudolucia must be distinguished as an ancient and
autochthonous high Andean and austral lineage comprising
a basal stem in the section; its members show a transfor-
mation series in the condition of the male gendtal sagrrm.
Paratycacides and Madelcinea, on the other hand, where
the sagrrn is totally absent, show a close relationship to
Holarctic Pl"ebejus Kluk, a relationship more tlpical of the
original concept Eliot held for his Polyommatus Section.
Pseudolucia, Paralycaeides and Madeleineahave all been
reviewed or revised in recent papers by the present BU-

thors. We list species below starting with Hmtiargus and
following with Echinargw, Paratycacides, Madeleinca,
and Pseudolucia.

Haniugrts lurrno (Stoll 1790)

Mat€rial Examined.
Nm. ld, zgg, PANAI\{A, Lino, 'Ns pana_

ma", 1912, Fa; ld, BRAZIL (?), "Amazona.s", 1899,
Sta.; ld, BOLMA, L.a Paz, 1903, Ro.

ZSM. 19, COLOMBIA, 'Andes, Columb.';
499, BOLIVIA, Rio Yactrma, Espirihr, ZSO m., 23.N.
1954,leg. w. Forster; ld, 19, same data as previous but
26.rv.1954; 19, same data as previous but 22.IV. l9S4;
ld, same data as previous but 17.vII. 1950; ld, BOLI-
vIA, chiquitos, Robore, 300 m., 16.xll. 1953, leg. 'w.
Forsler; ld, same data as previous but 12.X[.1953; ld,
BOLIVIA, Yungff, Coroico, 1900 m., 15.V. 1950, leg.'w. Forster; ld, BOLIVIA, Rio Yacuma, Espiritu, zso
ffi., 31.vII. 1950, leg. 'w. Forster; 266, same data as
previous but Santa Rosa, 8.V[. 1950; long series of
dd,99, VENEZVELA, Ejido Mdrida, leg. Huber, lg7},
1971, inctuding localities Tabay, chiarara , la Mucuy,
Tal de Rio Albarregas.

Note. According to Broum (1993: 55) and the
samples preserved at various museums (cf. Bdlint 1993a:
14-15) this small species is one of the most widespread
and common polyommatine lycaenids in the Neotropics.

Ha niogns bogotarus (Draudt I92ll

Material Examined.
ZSM. 1266, 299, COLOMBIA, Kolumbien,

Medellin, Ia Estrella, 1700 m., 23.VIII. 1959, leg. pater
B. schneble; ld, coLoMBIA, Kolumbien, Proc. cundi-
rnarca [sic], Monteredondo, l42o m., 4.rx. 1959, leg.
Pater B. schneble; 266, 299, coLoMBIA, Bogota, zB-
3200 m., coll. Fassl, ex. coll. E. Pfeiffer, Munich.

Crd&grls brtudu (M0schler 1t86)

Mat€rial Examined.
hlm. ld, DOMIMCA, "Dominique", 1906, N.,

ex. coll. Neuburger.
Note. This qpecimen was found aupng unelaborated

South American Eumaeini.

Htinugus isob (Realdrt 1860

Material Examined.
I{m. ld, PAI{AI{A, 'panama', 1893, Sta.
ZSM. ld, VENEZUELA, Edo Mdrida, Ejido, 11-

40 m. , I7.X.1971, leg. H. Huber.
Note. The Ve,lreanelan specimen collected by Huber

appears to be the first record of E. isola for the South Ameri-
can continent.

Htirwgtts huntingoniRindge and Comstock l9s3

Material Examined.
Nm. ld, VENEZUELA, Sierra parime, lgg7,

Sp.; 19, VENEZLJELA, San Antonio,27.Y.08, Fa.
ZSM. 266, 19, VENEZVEI'{,, Ejido Mdrida, 11-

40 m., 05.9. l97o,leg. Huber; ld, same dsta as previous but
1140 m., 17.10. l97l;266, saule data as previous but 1150
m., l2.l.r97t; ld, sarne data as previous but 14.1.1971.

Note. These specimens were identified with an
unpublished mnnllscript llame. We checked this name with
C. A. Bridges' records and the Tnological Record and found
no evidence that it was ever published. The daea above
conceming Echinargus species expands comments by Bdlint
(1993a: 15) and indicates the occurrence of three species in
Venezuela. This emphasizes the importance of our continued
publication of additional specimen data for various ktin
American blues.

Pualycacida inunspiau (Draud J 1921,

IVlaterial Examined.
Nm. ld, PERU, Cuz*o, 4200 m., 1906, Fa.; ld,

PERU, Cuzco, 1906, Fa.; 19, PERU, Cuzco, 1.906, Fa., ld,
PERU, Cuzco [no other datal.

ZSM. 266, ld, PERU, Cuzco, 3500 m., Coll.
Fassl, ex. coll. E. Pfeiffer, Munich; ld, PERU, 'Peru' [no
other datal; 19, PERU, Puno , 4000 m.

Note. The specimens at both museuuui were misi-
dentified as 'vapa Staudinger". These misidentifications
appear to stem from Nabokov's (1945) original misdiagnosis
of similar material as 'vApa' .
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P@YaF (Staudinger 1890

Material Examined.
NIIB. ld, BOLIVIA, "Bolivia", \897, Sta.; ld'

PERU, Cuzco, I9A2, Ro.; ld, BOLIVIA, 'Bolivia', 18-

96, Sta.; 1d, PERU, Cuzco, 42C{J-- m., 1906, Fa.; ld,
PERU, "Peru", 1917, Ft.

ZSM. 2A66, BOLWIA, Titicacasee, Huatajata
ca 4000 rD,.1 6-15.I. 1954, leg. 'W. Forster; 2O66, BOLI-
VIA, Titicacasee, Huatajata ca 4000 m., 6-15.I.1954,1e9.
W. Forster; 7 66, 4?9, BOLIVIA, IaPazUmgbg., 3600-

4000 m., LO-22.[L t950, leg. 'W. Forster; 466, 299,
BOL[VIA, I-aPaz [mgbg., 3600-4000 m., 1O.III. 1954,
leg. W. Forster; 466,29?' BOLMA, I-aPaa Altiplano,
4000t4500 rD.1 7.m. 1950, leg. W. Forster; 16dd, 1299 ,

BOLIVIA, Westkordillere, Rio Mauri, General Campe'ro,

3960 m., 1.4-17.[,.1954,1e9. W. Forster; ld, BOLIWA,
Guerero, ZLV., "[ms. rlame, see belowJ ex coll. Stg'";
ld, PERU, Chucuito am Titicacasee, 19.m.1953, leg.

Koepcke; ld, PERU, "Pertl', H. Fruhstorfer.
Note. Some of these specimens appeared with a

menusicript name attributed to Staudinger. This name also

app€srs on some sperimens of P. vapa in the London and

Vienng museurns. 'We checked records of C. A. Bridgts
and the Tnological Record and found no evidence that the
naup was ever published. In Munich, this species was

noted a.s undescribed.

M&itru don Bdlint and Johnson 1995

Il{aterial Examined.
ZSM. 266, COLOMBIA, Rep. Columbien,

Pasto, 2300 m., April, leg. V/erner Hopp.
Note. This is the only Colombian record for this

recently described species; it is also the northernmost r€-

cord for the genus. Consistent with our note at the begin-
ning of REPORT #43 we constnre that Bilint and Johnson

(1995, Acta 7rrcl. Acad. Sci. Hung. 41(l): ?5'24) inad-
vertantly constituted the original description of this species

(meeting the requirements of Articles l2(a), 13(a)(i) and

Rrconm. 1,3A, 73(a) of the ICZN Code).

Mdehinen ndo Bdtint and Johnson 1995

nilaterial Examined.
zsM. 19,

Haeirsch.
Note. It is

ECUADOR, Chimbor:azn, leg. R.

worth noting that this species was

discovered in the recent survey of the hrlulahua Geobo-
tanical Reserve in Ecuador by Greg Kareofelas and Carol
W. Witham of the United States. However, the species

had actually been in European collections for many years.

This underscores the magnitude of the problem of sampling

effor which rezulted from the lack of previous elaboration of
the historical material of the Neotropical Polyommatini. Our
comment regarding the original description of M. odon (Note,

previous entry) also applies to M. ndo.

Mdclcinca hoa (Dnrcc 1890

Mat€rial Examined.
Nm. ld, CHILE, Coronel 1909, Ro. i U36, PE-

RU, Ctrzco, 1906, Fa.; ld, PERU, Cuzco, 1906, Fa.

ZSM. 3dd, 19, BOLIVIA, Ir Paz, Umgbg., 3600-

4000 m., 22.fII.1950, leg. 'W. Forster; ld, same data 8s

previous but 20.I[. 1050; Ld, sarne data as previous but
24.m.1950; 1.9, BOLWIA, Ia Paz, Altiplano, 4000-4500

rn., 7.III.1950, leg. 'W. Forster; ld, BOLIVIA, I-a Paz
Umgbg., Achocalla, 36004000 rn.' 22.XI.1953, leg. 'W.

Forster; 13dd, 19, BOLIVIA, I'aPaz Umgbg., 36004000
m., L5-25.fiI. 1950, leg. W. Forster 466, BOLIVIA,LaPaz
Umgbg., Achocalla, 3600-4000 m., 22.><1.1953, leg. 'W.

Forster ; 266, BOLIVIA, LaPazUmgbg., 3600-4000 m., 10.

III.54, leg. 'W. Forster; 19, BOLIVIA, I.aPaz, Altiplano,
4000b4500 m., 7.m. 1950, leg. 'W. Forster; ld, BOLIVIA,
'Bolivien" , Ia Paz, 3250 m., leg. Schulze; 366, PERU,
Ctrzco, 3500 m., coll. Fassl, ex. coll. E. Pfeiffer, Munich.

Note. The Basel specimens were identified with a

rnarruscript llarne. Again, we checked records of C. A. Brid-
ges and the Tnological Record and found no evidence that the

name was ever published. The Chilean data ("Coronel') in-
vites confirmation; it is possible this specimen is mislabelled.

The only other specimen of M. loa attributed to Chile is also

doubtfully labelled (see Bdlint and Johnson 1995d). The

ZSM material was mixed in with M. Pacis (see below).

Mdcbinen obaltana Bdlint and Lamas 1994

Il{aterial Examined.
Nffi: ld, PERU, Callan. [see Appendix {1, Garl.

[see Appendix IJ, 1900, Stgr.

Note. This specimen was misidentified as M. lcoa;

oru @mments concerning recently named species and old ma-

terial under M. twdo also pertains here.

Mdclcinea Wck (Draudt l92ll

Material Examined.
NIIB. 19, PERU, Cuzco, 1906, Fa; ld, PERU,

Cuzco.
ZSM. 3,6d, 299, PERU, Cuzco, 3500 m.' coll.

I

l

l
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Fassl, ex. ooll. E. Pfeiffer, Munich;26d, PERU, Curco,
4000 m; Ld, FERU, Prov. hmo. fJmgeb. Titicaca See,

Puno, 3810 m., 30.XlI .1972, Gv. Rosen; ld, 19, PERU,
Puno, 4000 m. (two dwarf specimens); ld, BOLIVIA, Ir
Pgz, t6OO4ffirrL, coll. Fassl; 266,19, BOLIVIA, Ij
Paz Umgbg., 3600-4000 m., 22.IfL.50, leg. 'W. Foster;
ld, same data as previous but 16.III. 1950; ld, same data
as previous but 15.m.1950; ld, same data as previous
but 22.III.1950.

Note. Almost half of the above listed specimens
wetre misidentified as 'Iryl,os lcoa Draudt'.

Mdibirw w Gtaudinger 1894)

Material Examined.
IYIIB. 19, ARGENTINA, CatamRrca, leg. H.

Rolle; 16, ARGENTINA, "Argentinien', 1910, Ro.; ld,
BOLIVIA, 1895, Sta..

ZSM. ld, ARGENTINA, San Javier, Tucuman,
22.D<.1949" ex. @ll. E. Pfeiffer, Munich; 466, BO-
LIVIA, C\rcsta von Cillutincara, 3000-3500 rn., coll.
Fassl, ex. coll. E. Pfeiffer, Munich; ld, BOLIVIA,
"Boliv. ", x..

Psdohrcia ddlansis (Blanclard 1852)

Material Examined.
NIIB. 16, 19, ARGENTINA, "Patagonien', 19-

00, p.i 2d,6, CHILE, "Chili", 1906, Ri.; ld, 19, CIII-
LE, "Chili" 1S4, Ro.

ZSM. 16, 19, CHILE, Prov. Coquimbo, Hda.
Illapel, 24Wm., X[.1954.; ld, CHILE, Prov. Santisgo,
Los Maitenes, M m., 9.X. 1954.

Note. Curvoisier identified this species as
"r4ricia sp."; Forster called it'Hemiargw sp.". This is
an interestiag lesson in sampliog error. Althoughworkers
familiar with rcpresentative Chilean samples known that
P. &ilerluls is one of the most common austral polyom-
matines, persons unfamiliar with it can assume that is
either very penrliar or even undescribed. As recently as

1993, Balletto described a synonym of this common spe-
cies.

Psdobcia lyrnasa (Ilewitson 1E74)
( - Pseudolucia zembla Bdlint and Johnson 1993)

Material Examined.
hlIIB. ld, CHILE, Penco, 1906, Sw.; ld, CHI-

LE, 1906, Ro.
ZSM. 4dd, 499, ARGENTINA, Prov. Neu-

quen, Confluencia Traful , 2O.12.1956, leg. Fleiss; ld,
ARGENTINA, Prov. Nanguen, lago Alumine, 16.II. 1958,
leg. E. Fleiss; 266, CHILE, Cuesta Sapata, entre Santiago,
valparaiso-Chile, 13.X. L952. ex. coll. P. Pfeiffer, Munich;
266, CHILE, Prov. Nuble, Chillan , 4.L1955, leg. W. Heim-
lich; 266 CHILE, Chillan, 3.f.1960 leg. 'W. Heimlich; 19,
CHILE, Cordillera Chillan, 1800 m., 1.I. 1955, leg. 'W.

Heimlich; 6dd, CHILE, Prov. Nuble, I:s Cabras, 1400 m.,
23.nI.1954; 266, CHILE, Prov. Linares, Estero Leiva,
I. 1953; ld, CHILE, Prov. Coquimbo, Hdt. Illapel, 1800m.,
6.Xf. 1954; U6, CHILE, Ptov. Linares, Hd8. San Manuel,
I.1953.

Note. These specims were misidentified at both
mnseuurc as 'Itylos mllina' . As can be seen below, only a
few of the specimens so dete,rmined actually representd, P.
collina. Bdlint and Johnson (1993b) and Bdlint (1993b) first
noted the 'look-alike' ventral 'v"-like pattem in a number of
Pseudolucia species (of several species groups) historically
attributed solely to 'collina' . Of these, only true colliru
sensu stricto has a bifurcate female genitalia, among other
distinctive stnrctural charactsris. Some familiarity with series
of P. collina allows an experienced worker to distinguish the
look-alikes by more zubtle wing differences. A@ordingly,
the series at these museuuts have been properly sorted asf

noted above and in the zubseguent entry. Another interesting
point is thst soure of the locslities listed above are cornrnon
collecting areas for several of the recently described endemic
Chilean Pseudolucia species. Some of these were also dis-
covered in these series and are not€d in subsequent entries.

Psdoludo ollina (Philippi 1860)

lVlaterial Examined.
ZSM. 466,299, CHILE, Prov. Coquirh, Hda.

Illapel , 29W ffi., 9.X[. 1954.
Note. The mrles specimens were identified as 'Ity-

Ios collina' and the females as 'Hemiargus chilensi.r' by Dr.
Forster. This attests to the sexual dimorphism in P. collirn.
The collecting site, Hacienda Illapel, is now well known for
Pseudolucia diversity @6lint and Johnson 1993b) being an
area of sympatry and synchrony for P. anruilnariaBillint and
Johnson, P. ly'nessa (: P. zqnbla Bdlint and Johnsotr), P.
collina, and P. scintilla Balletto (: P. kinbote Bdlint and
Johnson).

Psdohrcia vera Bdlint and Johruon 1993

Material Examined.
ZSM. 19, CHILE, Prov. Linares, Hda. San Manu-

el, I. 1953.
Note. This specimen was mixed with the P. W
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nelsr females. The general collecting area is well known
for series of several of the recently described Chilean en-

demics of Pseudolucia (Bflint and Johnson 1993b).

Pseudolutu plwnben (Butler 1881)

Material Examined.
ZSM. 266, CHILE, Prov. Nuble, I-as Cabras,

1480 m., 23.XII.I954; ld, CHILE, Chi116n, 3.I. l'960'
leg. 'W. Heimlich.

Note. As typical of situations noted in several

entries above, both specimens originate from well-known
collecting areas for this particular species. Knowledge of
Pseudolucia species in Chilo, itr a number of cases' is still
tied to local collectors having located collecting sites par-

ticularly rich in certain species. Interestingly, some of
these locales are also the sources of historical material. In
the present case, the identity of P. plumbea has been re-

cently clarified by work on the species' type material and

distinguishing the taxon from several other recently de-

scribed Chitean Pseudolucia (B61int and Johnson 1993b).

DISCUSSION

Until quite recently, general knowledge of Neo-

tropical polyomrnatines inhabiting oreal biomes in the high
Andes and adjacent austral South America was extremely
poor (Descimon 1986, Shapiro 1991). Studies after 1990

by the present authors, and others, have substantially
increased knowledge of the actual diversity of polyom-
matine lycaenids in these regions. Many taxonomic prob-

lems have finally been clarified by work on the historical
type material. However, even with this progress, the pro-

blem of sampling error is amply apparent and hampers an

accurate knowledge of distributional limits on most of
these taxa (B61int and Lamas 1994). It is important,

therefore, to continue elaboration of the many European

collections which house significant historical material of
these groups. In additior, s has been shown in the list-
ings above, some of these collections also include rela-

tively recent material. A good example is the ZSM ma-

terial listed in the present paper. A combination of old
and relatively recent rnaterial, along with some published

contributions (Forster 1955, 1964), provide one of the

first general pictures of butterfly distributions in oreal

habitats of the region surrounding I-a Paz, Bolivia.
Below, wo review the status of several other Eu-

ropean collections of Polyommatini, some which have

been surveyed and others which still need to be studied in
more detail. Some collections already surveyed, such as

The Natural History Museum (London), still harbor addi-

tional material in their uncurated holdings (Johnson and Smith

1993). Collections at the Museum frr Naturlrunde der Hum-
bolt-Universitdt zu Berlin are still being studied to ascertain

the amount of actual loss during World 'War II. As late a"s

1992 (8. M"y, in litt. to Johnson; L. Millerr pefs. comm.),
Weymer material once thought lost was located in dilapidated
sections of the museum being surveyed for rain damage. Re-

cent discoveries by Dr. Gerardo I-amas at the Senckenberg

Museum in Frankfurt also underscore this problem. There

are instances in which materials considered lost are actually

found to be extant.

Neotropical Polyommatine Holdings in European
Collections

Bdlint has personally elaborated the Neotropical
polyommatine collections at five European collections. These

include the fotlowing on which specific comments are made

below:

Ttc Naural History Museum, Lordon (BMN[I).
Note that, consistent with the original statutory name for this

institution (which, for legal pu{poses in the United Kingdom,
has remained unchanged), we have generally continued use of
the abbreviation "BMNH". This is consistent with that em-
ployed by Bridges (1994), as noted heretofore. Without any

doubt, the BMNH collections are the richest both in numbers
of individuals and synoptic wealth of taxa. The collection
includes primary types of numerous recently described enti-
ties (Itylos fumosus (Balletto), I. pnin Bdlint, Pseudolucia

argentina (Balletto) , Madeleinea mashenl<n B6lint, M. lolita
Bdlint, M. tintarrona Bdlint and Johnson, Leptotes lamasi

Bdlint and Johnson). The collection also houses a major por-
tion of historical primary types for Neotropical Polyommatini
(Bdlint 1993b). Bdlint has prepared lists of material in the

general and type collections at the BMNH, &s well as recent

incorporations to the general collection from searches of pre-

viously uncurated backlog by him and Johnson.

Nafin';historis&es Musewtt, Basel (NIIB [NMB,
Bridges 1994 et al.l). As noted in the entries of this PaPer,
holdings in Neotropical Polyommatini are relatively substan-

tial and synoptically strong. The collection holds, to date, the

only known female of Eldoradina rylphis (Draudt), apparently

from the original series of Fassl. The collection also houses

representatives of two of the recently described Neotropical

polyommatines (Leptotes lamasi Bdlint and Johnson, Madelei-
nea cobaltana Bdlint and Lamas).

Bavsian hologis dres Staassuwrilung, Munich
(ZSM) [fuIoSis&c funmlung dcs Bmyerisdtcn Staates, Mu-
nich (ZSBS), Bridges 1994 et al.l. As noted in the present
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PaPer, this is an important collection both for its historical
holdings and the materials gathered by W. Forster from
personal collections and collaboration with various col-
leagues in I-atin America. Along with additional samples
of many previously described Polyommatini, representa-
tives of two recently described species (Madelcinea rwdo
Bdlint and Johnson, M. odon Bdlint and Johnson) were
also located. The collection is particularly strong in
localities from Bolivia and Chile. This makes the samples
a fine complement to the Bolivia material of the NHB and
the recent Chilean material elaborated by the present
authors.

bologisk Musewtt, Kobenhanvn (ZMK) IZe
bgical Musewn of hpanlugan, Copenhagen (ZtvIC),
Bridges 1994 et al.J. This musoum contains small addi-
tional samples of Patagonian material collected by an
expedition from the 1.980's. \{ithin the material is the
longest known series of Pseudolucia lanin Bdlint and
Johnson. There are dso series of various species of
Hemiargus.

Nawhistoris&a Musann, Wien (t{lVfm [not
listed for Lycaenidae in Bridges 1994J. Examination of
this collection indicated few representatives of Neotropical
Polyommatini.

In addition, the senior author is primarily
responsible for curation of Polyommatini at the Hwgoian
Nawal History Mrswn, Budapest (HNIIB) [= (fngar
NdionalMusewn, Budapest (ril\mm in Bridges 1994J.
Due to the many recent works of the senior author, the
voucher collection at the HNHB is ever increasing and
there are also primary type specimens being deposited
there.

It is also useful to review below institutions
where there is either already indication of important ly-
caenid holdings or where there should be suryey made to
assess the status of such trsldings.

Mnswn fu Nawhndc ds Hwrrblt-anivwsi-
tifr) Berlin, Germany (IllIVIilD l=fubgis&c Museun
dcr Hronbat univwsit&, Berlin (ZMHU) in Bridgas
1994 et al.]. This mlrseum contains the important speci-
mens of Staudinger and also material of Weymer. The
size of the collection is emphasizd by the large number
of type specimens recorded (291, Bridges 1994). Consi-
dering the important Andean material already mentioned
among the 'elfin'-like hairstreak butterflies (Johnson
1990, 1992), samples of the oreal Polyommatini can be
expected to be equally outstanding. With political access
to these collections now no longer a problem, survey of

this collection should be a priority among lycaenid taxono-
mists. As noted previously, recent corresponde,lrce with
curators at the MNHU indicates there is still some question
about the location of certain materials in some damaged or
unrestored areas of this mllssllm.

W Musw4 trhanldurt am Main, Ger-
many (SMD I= &n&cnbergisdre Nuurforc&cndc &,ssel-
sdr$ Narr-Muswn Bridges lgg4 et al.J. Dr. Gerado
kmas recently discovered polyommatine t)"e specimens of
M. Draudt U92Il at this institution. Given this important
discovery it is possible that additional useful series of Neo-
tropical Polyommatini are in these collections.

N arStockholm(NRS) [isted
the same in Bridges 19941. Wallengren t)"es of potyom-
matus uahwlpaand P. parrhasioidcs are located here. Con-
sidering this, there may more polyommatine specimens of
interest at this mllsellm.

CONCLT]DING NOTE

In hindsight, it is evident that the current proli-
feration of taxonomic work concerning Neotropical Polyom-
matini has resulted to a great degree from the ability of work-
ers based on three continents to have ready access to current
samples, historical collections , and t)"e material. Similarly,
an important interplay has developed between the ongoing de-
scription of material, from whatever sourrce, sod continuing
efforts to conzult as many collections (large and small) as
possible. As a result, species described from recent material
in one year are often found to be represented in historical
material soon after. Species described from historical uni-
ques are soon located in nature by some field worker. Other
links in this developing network are the various biodiversity
now in progress throughout I-atin America. With taxonomies
available for formerly little-knoum groups, progress is now
much faster than in the past. Even a decade &go, workers in
the field were hampered by the meager taxonomic progress
made on historical material; conversely, curators of historicat
material were reluctant to base work on the few unique speci-
mens represented in their collectiolls. As additional public
and private collection of Lycaenidae are studied it can be
fully expected that new taxa will be discovered from both the
historical and the recent material. HappilI, the two sourses
ofte'n complement each other in producing series from which
reliable taxonomic conclusions can be draum. We are in-
debted to the curators at all the institutions listed in the
present shrdy and it is our hope that, based on the present
volume, more and more workers (both in museums and in the
field) will begin focusing increased attention on their samples
of Neotropical Polyommatini.
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ABSIRACT
Two larval-atr€ndant ant species (canryorctus

ovuicqs snd Dorynyrtna tena) ere recorded in nyrrc-
cophily with Pseudolucia avislui lflint, Benysmini and
Johson 1995 and Pseudolrcia andina (Bartles-Calvcrt
1894) at three hieb Andean Chilean localities (250o.32Qpl
m.). Fietd and laboraeory observations are reported md
behavioral inte'ractions recorded and discussed. Closo-r4r
color photographs record various aspects of the larva end
ant relationship in these two Pseudolucia Ereies.

IhNRODUCTION
Ants and caterpillam of polyommatine butterflies

have been expected toshow myrmecophilous relationships
in the high Andean and austral biotopes charasterizing
variors genera of the Latin Anerican 'blue butlerflies'
but no studies hsve previously ba svailable (cf. Pierce
1987, Fiedler 1991a). Similarly, bocause of poorly ela-
borated taxonomies [until very rcentlyJ among high An-
dean and aushal lycaenid butterflies, life histories of t[3se
butterflies wero little studied (Broum 1993). Nonetheless,
Fiedler (1991a) predict€d that caterpillars of oreal lycee-
nids living in eremid (e.g. Atacsma region), xetomontrae
(e.9. certain higb Andean regons) or tundral (e.g. othcr
high Andean or Patagonian regions) were likely mlrreco-
philous becarrse several other worldwide grcups, either
phylogenetically related or ecologically analogous to No-
tropical blues showed remartable myrmecophily.

During fieldwort in l9g3 and lgg4, the senior
author paid speial attention to hsbitat preferences and
oviposition behavior anrong various high Andean and ms-
tral polyommatine lycaenids and was able to begin sssem-
bling significant dsta on larval fmdplane and mlnnrcr>
philous relationships with ants.

The present paper reports some of these data for
two species of the diverse south American lycaenid genus
Pseudolucia Nabokov 1945.

II{ATERIAI,S AND METHODS
During several expeditions made by the senior

author in 1993 and 1994 (Fig. l), observations on a&rlt
polyommatine behavior (including habitat preferences,
nectar sounces and oviposition) were recorded. Almg
with collections of butterflies, plant samples relevant to
determination of nectar sources and laryal foodplants by
specialists, were collected. This work led to locetion md
observation of myrmecophilous activity, concerning which
elaborate photo studies wenc made and attendant ant srm-
ples collected for referral to sp€cialists (see Acknow-
ledgements) (for conve,nience, a list of planUauthor and
ant/author np'nes is addmded ss an Appendix).

The prcsent study draws on rnaterials assembled
during fieldwork originally initiated on Pseudotucia andi-

na @artlett€alvert) during which I cloeely related, look-
dike, species (Pseudolucia avislrai Benyamini, B{lint snd
Johnson 1995) was discovered. Field activity associated with
differenti*ing these two species ld to discovery that both are
myrmecophilolls.

At collect rg sites of pseudolucia andina and pseu-

dolucia avislni, caterpillars and ant worters were collected
in the field and transfened on the cut stems of foodplants into

' hrnslucent plastic vials; lartrae weno then separately reared
but with the various instars segregated into laboratory groups
8s sPPropriate for coryarative observation and photography.
In addition to studying anUcaterpillar combinations found in
the field, experittrcots werc conducted to check the inte,ract-
ions of carcrpillars and ant individuels originsting from dif-
ferent colmies. In these later ceses, c8t€rpillars were frrst
introduced into a plastic box and then ant workers of various
origins, as desired for shrdy, introduced or withdrewn. Rele-
vant behaviors wene recorded and photographed.

RESUTTS
Inalitia urd IfiiaI Yitild Ofuqrlwritttts

The first d8t8 concerning nyrmecophily of a poly-
ommatine lycaenid butterfly occurring on the continental rnnss

of South Amsrica w8s colleted on March 6, 1994, when the
senior author found caterpillars of Pseudolucia avishai in the
nests of trvo different ant qpaies. The locality was Los pe-
lambres, Illapel (Coquimbo, central Chile) at an elevation of
2550 m. dong the dry edge of a wet meadow ("vega') at the
base of a steep slope (Fig. 2). originally, study at this
hrbitat involved thorougbly cheking individusls of ,4straga-
lus loosqi for polyommetine eggs. lvhen eggs wene located,
stones were turned over near the plants. Eventually, five
gpically lycamid-$sped caterpillars wene found resting on
the lower surface a certain stone. Beneath the caterpilltrs
under this stone was a nest of reddish black mid-si zad ants.
Ants from this colony innediately began running from the
proximity of the caterpillars, carrying their oum lanrae into
the ground in what appeared to be an effort to escape the
light. About ten meters away another stone was tumed over
near a large and partly defolisted ,4stragalus den bfura clus-
ter. Unde,tneath wetre obeen'ed eight lycaenid larrrae and a
nest of another ant speies, this one with large black end
golden colored adults. These beautiful insects showed an
unusglly aggressive behavior when worters were collected
for idEntificetion. When field vids first ingdvertantly mixed
the two different ant speies, they started to fight, the black
and golden ants quickly dismembering reddish-black ones.

The second locality where myrmecophilous activity
was discovered was in IJ Pasa. Here, the occurrence of
ants atlending I more well-known polyommatine, Pseudolucia
ardina, w8s discovered. IJ Pewe is a famous Chilean win-
ter ski resort situated soms 40 km east of Santiago at 2800
m. elevation, about 195 km. south of [,os Pelambres. On
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March Tl , !f'f4r at2975 m. sbove La Parrts, I cluster of
,4stragalus boseri was found 8lrd, under a little stone

nearby, sixtceir diapausing brorm lartrae of Pseudolucia

ardirn With the larvae were two reddish-black ants. At
2850 m. nearby, the bases of nvo clusters of ,4'rtragahu
looseri (some 0.5 tD. spart fr,om each other) contained

Pseufulucia andina larvas surrounded by many attendant

ffi ants. Even thoughthe ants from these Plsnt
clusters appeared identical, when they were stored toge-

ther in the sane plastic container they begin fighting and

dismembering each other.
At s third locality, Portillo at elevation 3050 m.,

larvae of Pseudolucia ardinawerc also found. This loc-

ality is sinrarcd high on I mountain psss @aso Berrejo,
about 65 km" northeast of Ls Parva) which connects to

Argentina. He6e, or April 1, 1994, the senior author lo-
csted a biotope for &lias merdoziru (Pieridse) @enya-
mini, in prcss) and immediately begsn to search for
polyommatines which might dso be associated with this

habitat. Indeed , Psedolucia ardina was located (in an

area betryeen Portillo and the international border tunnel)

but here the larval foodplant was Astragalw monti@l^a

(Appendix I). When caterpillars were located they w€'re

also attsded by reddish-black ants. At this locality'
contrasting the other ones, the slrts were observed above

ground ss well as rrnder the plantbases and stones (Fig.

3). Also in contrast to the other localities, ants fr'om

different larvae.srrpporting nests at this tocality did not
fight each other when placed together [without a lart'a] in
plastic yials. However, if ants ftom a different nest wcre

ptaced with other ants already sttending I larva, fighting
ensued immediately.

on April 2, 1994, the senior author returned to

Los Pelambres, one month sfter initially discovering the

myrmecophily of Pseudolucia avishai. At this time, few

adults of this polyommatine wer€ still flying; the tempera-

ture was much lower than a month before. Intet€stingly,
a check of larvae/ant rplations on April 2 indicated that

only the reddish-black ants wene still Present (at 2550 m.

and 295Om.). The black and golden ants were no longer

therp.

Idafifiabn 6tlv Arutfunt Arts
Ihe bigger ("black and golden') ant species,

which was observed to attend Pseudolucia avishai cater-

pillars, is 10.0-11.0 EIII. long with a black head and

thorax and golden-yellow aMominal pubesce'nce. It was

identified as Carnpotntus (Ta@ ovaticeps (Ap-
pendix I end Fig. 4). The t)rpe locality of the taxon is
Valdivia, Chile, and it is distributed from the ceirtral

Coquimbo and Metropolitan regions to Concepci6n and

Valdivia (1000 kn. to the south).

The smaller ("rddish-bl8ck') ant is 5.0{.0 mm.

long with red head and thorax but oles, abdomen, strd legs

black. It was idmtifred as Dorymymta tenq (Appendix I
and Fig. 5)"

Muvfunal bwuion Mwur Axafurt Ants ard
heudolucia LswadPrryc

In the laboratory, a fully $o$,n fifth instar larva of
Pseudolucia avishai found in a Dorymynna tener nest at Los

Pelambres (2550 m.) was introduced into a plastic box Groll-

taining two &nporntw ovaticqs workers. The ants ignored

the larva for nearly two d"yt; however, lete in the second day

(at23250 hrs.) one of the ants was observed palpating the cst-

erpillar with a high frequency, first near the lsrva's head snd,

later, whst proved to be the larrta's 'honey gland'. A trllls-
par€nt droptet emerged ftom this region and the ant gon-

sumed it immedialely. No more then five seconds later ailF
ther droplet was secreted and conzumed by the ant. There-

after, the larva twice produced two droplets (almosi imme-

diately one after the other) 8rrd, frnally, only a single droplet.

After conzuming dl the droplets the ant started to clean its

ante,nnae with its front legs.
On another occasion, four larvae from the I-g Partta

site (at 2950 -.), originally attended by Doryryrm"r tefw,
wene introduced to a worker of the sane ant species but ori-
ginating ftom a differeirt larvs/ant nest (ftom La Pawa but st

2850 rn.; about 500 meters away from the location of the

other nest). This ant started to feed on the caterpillars withi"
less thnn three minutes after the introduction.

In the field, a Psetdolucia ardina caterpillar being

sttended in a Doryrryrtna, tener nest at Portillo (3050 n.)
urss r€moved and introduced into another nest of the same ant

species. The later had lacked larvae but w8s located just six

meters away. At first, ants in the second next shou,ed aggres-

sive behsvior toward the caterpillar (qrpical to that when 8ny

extraneous object is introduced into the nest), flocking to the

larrrae and appearing to bile st it. However, whereas such be-

hsvior usually continues unabated with introduction of an ob
ject, after I few minutes the snts ceased investigating the

larrrae snd showed no reaction to it. The investigator was

unable to stay in the field longer to observe zubsequent be-

havior but wonders whether this lantap was eventually uti-
lizeA by the ants of this second nest.

To investigate this question somewhat, the senior

author (at Los Pelambfes, 2850 m.) removed workers of
Dorynyrma tenq from a large nest which had had no Pseu'

dolucia larvae and was located at least 50 m. sway from any

other , stragahts loosqi clusters he had searched. In the

laboratorl, hro workers ftom this nest were introduced to a

larva which had be€n atteNded by the workers of another

Doryryrmu tener nest at [.os Pelambres, this one situated at

elevation 2950 m. and some 800 m. swey from the one first
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mentioned. Initially, these two ants tried to bite the larva
but then left it alone. I:ter, howeyer, after four days
with no interaction with the larrrae, the ants died (we sus-
pect of starvation @nsidering the report below).

In the laboratory, tenDorynyrna tenerworkcrs
from Portillo (3050 m.) were kept together with nine Gr-
terpillars of Pseudolucia andina in the fifth lan'al insiler.
These ants and larvae hsd orginated ftom the saure nest
in the field. Conditions wene set so that these ants had no
other food source thnn the larval sesetions. They lived
for over three weeks. However, after three weks, six of
the larvae pupated, instead of diapausing as'they would
normally. Intcrestingly, the ants continued their palpatim
activity on thepulrae. This phenomenon of early pupation
walt also observed with caterpillars of Pseudolucia avishai
confined in the laboratory as sole food sounse for Camp
llotus ovui*Vs . Campotntus ovuicuVs workers intensely
palpated the Pseudolucia avislui pupae arormd the proto-
thorax and sixth abdominal segment. Important to these
observations, larvae confined in the laboratory without at-
tending ants, and with otherwise identical conditions, pas-
sed into diapausal rest without pupation.

LtwID{atw
observstions readily support the mutual benefit

of the myrm*ophilous relationship between the polyor
matines Pseudolucia andiru and Pseudolucia avishai and
Canpotntus ovatievs and Doryryrtn* tener worter
ants. Of sore fifty fourth and fifth instar lart'ae colleted
from El Morsdo (Maipo River), Ir Parva, Portillo md
Los Pelambres (cumulatively, elevations 2500 m. to 3z0o
D.), only a single snt-attended larvae w8s found to be
parasitized. This w8s a fourth instar lan'a of Pseudolttcia
avislwi fonnd in a Dorymyrm* tener nest at Los pelam-
bres (550 m.) and patasit"a by an unidentified Ichnzu-
monidae wasp species. This anrounts to a 2% rnrlnerabil-
ity regarding parasitism. By contrast, studies of myrrc-
cophily in another Chilean polyommatine, Pseudotucia
benyantini (see Benyamini 1995), showed 40* to 70%
parasitism in a myrmecophilous relationship involving e
different g€nus of ants and qpified by what appears to be
a lesser degree closeness in the ant/larrrae companionship.

In the laboratorr, the pro0ective behsvior of lt-
tending Canporotus ovuicvVs workers could be observed
in detail. Even when the plastic box containing the ants
and larvae was nudged, or slid along the laboratory table,
the ants would move close to the larvae and stand with
their mandibles open. lVhen an object (finger, brush or
forceps) was moved in the direction of the larvae to 'test'
the vigilance of the 8nts, the ants would bite the object.
This prolective behavior by the ants was the same towards
both the larvae and pupae of these polyommrtines.

Doryryrma tenq' sprotctive activity in the vicinity
of larvae was less conspicuolls, an interesting correlation with
the single parasiazeA Pseudolucia avishai larva that originated
in a Dorynynn* tenq nest. This is interesting in itself be-
cause' at least in these field studies, myrmecophilous activity
between Doryryrma, tener and larvae of Pseudolucia ardirw
and Pseudolucia avishai was found to be the mosf 6pmrn0n.
Larvae of Pseudolucia andina and Pseudolucia avishai we,re
found with Doryryrna tenq attendants in a total of nine
nests at three different localities. In contmst, Camporntus
ovatieVs was found attending only Pseudolucia avistui and
only at a single locality.

DISCUSSION

The ecology in these two study cases of austral South
American myrmecophily betryeen polyommatine larvae and
ants recells thst of soveral very recently studied Holarctic
spcies (see Fiedler and BClint 1994, Fiedler et al. 1994).
The larval fmdplant is of the Irgrrminosae with the caterpil-
lars prefering the mst nutrient-rich part of the plant. Fur-
ther, the polyommatine species are well adapted to unpredict-
able climatic conditions (e.g. irregglar annual arrival of
spring) with cat€rpillars showing the ability to hibernste not
only as pupae but as fourth or fifth inslar laflas.

Previously predicted myrmecophily srnong austral
South American polyommatines (Bdlint 1993:17)is now son-
firmed for the g€olls Pseudolucia. Since caterpillars of
Pseudolucia avishaiand Pseudolucia andinahgve been shoqm
to msture sussessfully with or without ant sttendsnt activity,
their known myrmecophily to date can be categoizd as 'f8c-
ultative myrmecophil/', 8c@rding to the methods of Fiedler
(1991a). In addition, since the observed ant/larvae associa-
tion involves rather constant activity between ants and larvae,
these Pseudolucia qpecies appear to be "facultative mynneco-
philous species' with 'steady ant association'. As snch, the
interactions between Pseudolucia avishai and Pseudolucia (rrr-
dina immatures and snts resemble the myrmecophilous ssso-
ciations bpical of Holarctic lycaenids living in similar xero-
montane conditions (see Fiedler 1991b and Ballmer and Pmtt
1992). As the obsert'ations show, there is no evidence to
zuggest a specific association with particular ants. In the case
of Pseudolucia avishai, two very different ant species (of dif-
ferent genera) are involved in the myrmecophily. The data
shouting only a single ant species (Doryryrma, tener) in as-
sociation with Pseudolucia andina nay, at this early point in
such studies, simply reflect sampling ernor.

Fiedler (1991a) stated that lycaenid myrmecophily is
an ancestral characteristic of the family and that it hss been
secondarily lost dong several phylogenetic lines. Important
to testing this view in the New World tropics is thst the
Polyonunuw Section proposed by Eliot (1973) (of which the
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GEOGRAPIIIC AREA AIYD STUDY GROTIPS

Figure | (facing page). Map of Regions IV, v and vI in chile showing sites of initial myr-mecophily studies for Pseudolucia andina and P. aishai discussed in the text, J";;;; 
"omparativestudy areas later utilized for P. benyamrzd (see Benyamini 1995). Both pseudolucia avishai and p. ben_yamini were discovered during initial studies of nyrmecophity in cnite leading a ""*to"i comparativedata on other polyommatine species and attendant an&s (see Tible z, page 6, and Benyamini 1995).

Table 1 (below). Parasitic "kill-ratio" data for Pseudolucia benyamini for comparison to thatnoted for P, avishai and P. berryamini in the text.

Table 2 (opposite page, 6). Ant relations from initial study of pseudolucia andina and p. avi-shai compared to that eventually developed fot P. benyatnini andnumerous other chilean polyommatini
by Benyamini subsequent to 1994. As noted t"*T, once initial progress was made on such studies (notpursued hitherto by lepidopterists of the region) zubstantial data was ieadily forthcoming.

COLORPLATE FIGIJRES FOR STI]DY GROUP SPECIES AND HABITATS

color figures of polyommatine study group taxa, their habitats and relations with attendant antsare included both herein and also in Benyamini (1995). These are keyed in a separate 
""pti"r, 

at the con-clusion of this paper.

Table 1. Kill-ratios of Parasitic wasps & flies in four annual broods of the Chilean pacific coastalPserdolucia fury@nini Bilint & Johnson. * : Aftepdiaparue.
Note: The figeres a1e related only to fully grbwn hrvae and ignores others that died ofdeseases and starvation. Period of experiment: 9.1993-1.1.1994. Att trr" pi*eit.d data isfrom the type locality at pichicuy.

BROODS 3rd1st

i

No. OF LARVAE (100Vo) *3(100) 21(100) 7(100) e(100)

No. & Vo OF.
PARASITIC WASPS 1(33.3) 9(42.9) zQg.O 7(77.7)

No.& Vo OF
PARASITIC FLIES 1(33.3) r(14.3) 1(14.3) 1(11.1)

TOTAL KILL
RATIO IN Vo 66.6 47.6 42.9 gg.g
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Table 2. Larvae/Ant Relations Specific to Initial Studies in Chile Compared to other Myrmecophilous

Relations Now Known from the Region (see Benysmini 1995).

DNO - Dorsal NectarYn Organ'

TOs - Tentacle Organs'
(PCOs - Pore Cupola organs, not checked)

SPECIES DNO TO'S ANT SPECIES

?

,l

+

I

H. runon

N.faga + + ?

L" triganrnatut + 2

P. collirn +

P. benyanini Linqithana sP.

P. tyrnessa + Doryrrynn* agallndoi Snelling

P. lnzeorurn + DorYnYmu, tener MaYr

P. plumbea Dorynyrna, tener MaYr

P. vera Dorynryrma terler MaYr

P. avislrui Dorymynn* terrer MaYr

C.anrprctus ovdieVs SPinola

P. andiru Doryrrynn*, tener MaYr

P. argentirn Dorymyrma tencr MaYr

P. talia

P. chilcrcis Dorynyrna, tener MaYr

Tdopircma antscticwn F orel

fulcniasis SCYI SPinola

Brafrrnynnu lc6r,is Enery

ComParative Notes

No. of Genera and Species of Ants Discovered as Attendants in Initial observations of Pseudolucia

andina, P. avishai nd P. berryatnini : 3 genera; 3 species

No. of Additional Ant Genera Discovered as Attendants in subsequent studies of Seven Additional

Polyommatine Specias : 3 genera; 4 species

No. of Additional Polyommatine species, Subsequently studied, Fgund to utilize only those Genera and

Species of Ants Discovered in the Initial Studies = 6 (of 7)

No. of errt Species Discovered as Attendants Still not Identifiable by Specialists = 1

No. of Polyommatine species with only one Attendant Ant Species Indicated to Date : 7

No. of Polyommatine S'p""io with More than One Attendant Ant Species Indicated to Date : 2

(minimum 2, maximum 4).
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genus Pseudolucia is a part) is obviously not monophy-
letic according to our studies (see Bdlint and Johnson
1995). The entire spectnrm of myrmecophilous relation-
ships among the Neotropical polyommatines will need to
be considered in light of the data expected to be published
by the senior author as he completes his several years of
biological studies in Chile.and adjacent Argentina. It is
likely that the data prepared for the present paper, availa-
ble from late 1993 through L994, will be grea$ 

"xpandedboth as to detail and diversity when these ongoing studies
of Andean and austral 'blues' are completed. Thus, the
present analysis is only a preliminary report bas€d on the
first dat^ available from the region. As can be seen from
Table 2, we have taken the liberty of incorporating some
very new data (at proo| to foreshadow the volume of
results that are presently being produced in the Chilean
studies.
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COLOR PTIOTOGRAPIIS FOR REPOKTNO. 51

PHOT0PLATE vrr (placed after p. 8 tnRepon 52 and cap-
tioned on its facing page):

Fig. 2. Type locality of P. avislui,'Fig. 3. ,4stragahts mon-
ticola Phil. under which P. ardina 15 caterpillars were found
tended by Dorynryrma tenq Mayr workers; Flg. 4. Carnpo-
rwttn ovaticeps Spinola worker tending a P. avislwil5 cater-
pillar; Fig. 5. Dorynryrmu tenq worker tending s P. avis-
hai I5 caterpillar; Fig. 6. Adult P. andina from El Morado
glacier , 2550 m.; Fig. 7 . P. andina pupae and lanrae; Fig.
8. Adult P. avishai from [.os Pelambres study area, reared
by D. Benyamini; Fig. 9: P. avishai pupae and lanrae. also
Benyamini 1995, photoplate XII); Fig. 10. Parasitic Campo-
pleginae wasp typical of those recorded for both P. avishai
and P. benyarnini.
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ABSTRACT
Thirty-one species of Polyommatini (Lycaenidae)

occurring in Chile, two others from nearby Argentina,
and three occurring in Argentina and adjacent Bolivia are
discussed. Foodplants are documented for 30 of the 36
species noted (83 .3%). Myrmecophily is recorded n ll
species and 7 attendant ant species (of 6 genera) identi-
fied. Important new data conceming toxicity of certain
foodplants and an apparent mimicry ring among a diverse
group of Lycaenidae and other Irpidoptera is explored.
Data concerning habitat, life history, adult behavior and
mynnecophily are given for the following species: Itylos
titicaca (Weymer, 1890); Hemiargus ramon (Dognin,
1887); Nabol<ovia faga (Doguin, 1895); Nabol<ovia ada
Bdlint and Johnson, 1993; Leptotes trigemmatns (Butler,
188l); Leptotes cassius (Cramer , 1775); Pseudolucia col-
lina (Philippi, 1860); Pseudolucia benyamini Bdlint and
Johnson, 1995; Pseudolucia lyrnessa (Hewitson, Ls74);
Pseudolucia hazeorum Bdlint and Johnson, 1993; Pseu-
dolucia clarea Bdlint and Johnson, 1993; Pseudolucia
plumbea (Butler, 188I); Pseudolucia zina Benyamini B,6-
lint and Johnson, 1995; Pseudolucia annamaria Bdlint
and Johnson, 1993; Pseudolucia scintilla Balletto, 1993;
Pseudolucia verA Bdlint and Johnson, lg93; Pseudolucia
chilensis (Blanchard, 1852); Pseudolucia charlone Bdhnt
and Johnsotr, 1993; Pseudolucia laninBdlint and Johnson,
L993; Pseudolucia grata K6hler, 1934; Pseudolucia an-
dina (Bartlett-Calvotr, 1890; Pseudolucia avishai Ben-
yamini, Bdlint and Johnson, 1995; Pseudolucia asart Ben-
yamini, Brilint and Johnson , 1995; Pseudolucia magellana
Benyamini, Bdlint and Johnson, 1995 Pseudolucia sibylla
(Kirby, 1871); Pseudolucia penai Britint and Johnson,
1993; Pseudolucia aureliana Brilint and Johnson, 1993;
Pseudolucia oligoqtanea (Ureta, 1956); Pseudolucia ar-
gentina Balletto, 1993; Pseudolucia talia Benyamini,
B:ilint and Johnson, 1995; Madeleinea ludicra (Weymer,
1890) ; Madeleinea pelorias (weymer, 1890) ; Madeleinea
sigal Benyamini, Balint and Johnson, L995; Madeleinea
lea Benyamini, Balint and Johnson, 1995; Madeleinea
moza (Staudinger, 1894) ; Paralycaeides vapa (Staudinger,
1894) as well as three new species, &s yet undescribed in
Pseudolucia.

Regarding larval foodplants, widespread usage of
Adesmia (Fabaceae) is documented for the first time for
Lycaenidae, being used by 13 species (4l.9Vo of the Chi-
lean Polyommatini). Portulacaceae species are also re-
corded for the first time for Lycaenidae, used by four
species (12.9% of the Chilean Polyommatini). Toxic
Cuscutaceae, previously recorded only once as a butterfly
foodplant, is utilized by the widely distributed Pseudo-
lucia chilensis. Its orange dorsal coloration appears to be
the model for a diverse mimicry ring including many
orange-colored Polyornmatffi, Theclinae, and day-flying

moths whose congeners are otherwise broum, blue, or gray.
wideqpread ,4stragalw usage by many other chilean polyom-
matini in this mimicry ring probably dso contributes to the
toxic plant-use basis for zuch a mimicry phenomenon. The
resulting high number of species with orange coloration on
the dorsum and cryptic basal markings (marked most often by
a prominent 'V'-shaped pattem) appears to explain why so
many biologically distinct Andean and austral polyommatlls
species have remained unreco gu?rld. The morphologies of
many of these similar-looking entities differ drastically and
readily facilitate taxonomic distinction. These distinctions are
supported by the studies of life history and behavior.

Although the relative number of potyommatine spe-
cies in Andean and austral South America is comparable to
other regions of the world, the number of families and genera
of foodplants utilized is shown to be much lower. This mny
reflect the unique geographic location and palaeobotanical
history of the region.

INTRODUCTION
During the two summers of 1993-94 and 1994-5, arr

extensive field survey was carried out by the author, inclu-
ding visitation of over 250 selected biotopes in the field (both
within and around chile). During this period all the type
localities of the known Chilean species of Polyommatini were
visited, urany several times. Other previously unexplored or
remote sites, suggested by Chilean lepidopterists or interested
specialists, were also visited. Eight new polyommatine spe-
cies were added to the Chilean fauna, one to the Bolivian list
and one to the Argentinian. Only four previously recorded
species (l2.9Vo) were not obsenred. The foodplants were
identified for 24 polyommatine species (77 .4Vo) and for an-
other 17 polyommatine species (54.8%) rearing allowed the
elaboration of the entire life cycle.

The author is a lepidopterist who, as a resident of
Israel, has previously published numerous works on the fauna
and biology of butterflies in the "Middle Eastern' region of
the Holarctic. Having the opportunity to reside in Chile for
several years, he was keenly aware of the large number of
new taxa (particularly in the Lycaenidae) described from the
region since 1992 by Drs. Zs. Brilint, K. Johnson and E.
Balleto. This work, and the fact that Mr. L. peffa, an ema-
nent Chilean lepidopterist, was in the process of completing
a national butterfly book made the residence of a butterfly
"biologistn extremely timely and the author vowed to use the
time to work out the biologies of as many of these taxa as
possible. Having the cooperation from Drs. Bdlint and John-
son regarding taxonomy, and Mr. Pefra regarding work in the
field, the studies progressed speadill md, with the initiation
of the compilation 'Neotropical tBluet Butterflies' by the
Museum of Natural History at the University of Wisconsin
(Stevens Point) there was an early opportunity to publish a
detailed synopsis of the results.

I

I
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Historical Review
The first paper dealing with Chilean butterflies

was written by Blanchard in Gay (1852) with only three

lycaenids treated (including two polyommatines). Over

thirty years later the first catalogue of Bartlett-Calvert

appeared (1886) summariztng the works of Philippi (1860'

1873), Hewitson (1374), Felder and Rogenhofer (1875)'

Reed (1877), Butler (1881-1883) and especially Kirby
(1879). This catalogue included only seven lycaenids, of
which five were Polyommatinei and did not give any bio-

logical data. Dr. Emilio Ureta Rojas, who served many

years as uranager of the Entomological Section in Museo

National de Historia Natural, Santiago de Chile, published

several works (Ureta L936, L937, 1939,1956), including
(in 1963) his Rhopalocera Catalogue suuunari-ittg all was

known of the Chilean butterflies at the time. The cata-

logue included 23 Lycaenidae and 11 Polyommatini.
Ureta included the field data of more than a

dozen collectors, the most important being Guillermo

Kuschel (who collected n 1946 and 1948 in the far north-

east corner of Chile), Rodolfo Wagenknecht (who collect-

ed between 1938 and 1946 in the central regions of Chile,

especially in the Coquimbo Region). Other important

contributors to his papers were Jose Herrera, Luis Pefra,

Roberto Donoso Barros, Sergio Barros Valenzuela, Ed-

wyn Reed, and others (ureta 1956: 159-160). Only in
Ureta's works appeared the first signs of biological Mta;
foodplants were given for Leptotes trigemmatus and nectar

sources were given for " Irylos endymion" (Pseudolucia

sibylla). This situation of tittle knowledge of, and per-

haps also little interest in, the biology of Chilean Lycae-

nidae continued until the 1990's. The authors that studied

museum specimens, and some few others out in the field,

were busy with collecting and preparing inventory lists

describing the adults, their shapes and colorsn and who

collected them and where. Also, these workers were

greatly hampered; lacking reference to historical type

material, morphology, ffid life history data made it nearly

impossible for them to reco gnrze new species. Only in
the early 1990's began the recent nnew ordern of morpho-

logically-based taxonomic work and biological study on

the Chilean fauna. Particularly since workers like Pefra

and the late J. Herrera seized the opporhrnity to supply

their many unidentified specimens for these new shrdies,

the result was a host of new publications (particularly by

Drs. Zsolt Bdlint and Kurt Johnson) describing a diverse

fauna that had previously been unapproachable by the lo-

cal workers.
Accordingly, arrival of the present author in Chi-

le at the end of 1992 could not have been more timely.

This "Synopsis" sununarizes results effected since then

concerning the Polyommatini. It is hoped that a separate

publication can contain the results on the Theclinae.
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LIST I

Annotated List of Chilean Polyomrnatini blduding Reports on Habitat, Adult Behavior, Life History,
Larval Foodplants and Myrmecophily

Fonna. SPecies are listed and numbered in the order tr,eated in text md photoplates. As appropriate to data available as
of the end of calendar year 1995, comments are summarized rmder the zubheadings of Habitat, aaqtt S-ehavior (including nectar
sources), Life History (including larval foodplants) lldJt{yrmecophily. Entry items are cross-rcfer€nc€d to photoplates, ngures and
tables found elsewhere in the paper. Consisteot with format in the rest of the paper dates sre notod as day, month, yrn 6e.Z.e+
= 19 February 1994) and/or month, year Q.94 = Febnrary 1994). Authon for Latin nrrnes of plgnts or ents sccompany the first
citation of such species. As in the photoplate captions, larval insars arp noted as Ll, 12, etc.

l. Itybs titiaa (We;mer, 1890) (Photoplate )fltr, fig. 36).
Habitat. Irhsbits the green wet 'Bofedales' of the upper hrna and lower Alpine belts 8t 380G,4500 m. on the .Altiplano'

of northem Chilean Regons Tarapacrl and Antofagrsta, wh€re it is locally camr1crn. The species also occgrs in the sinil8r ssme
biotopes within aorthwestern Argeotina (P€fia, 1971), the Boliviaa Attiplano, and southem peru @rilint !a r -rn*s 1994). Adults are
able to survive intermitt€nt snowy and icy conditions thst persirt on the Altiplano during their flight period (pers. obs. by author,
2.94, Parinacota, TarapacC Region).

Adult Behavior. Adults fly from late Ocober to April in morp thao o'ne brood. The euthor obse6,ed adults in a greeir wet
river "vega" near Cosapa, Oruru Region, southwestern Bolivia, 8t 4000 m., otr 7.2.1gg4, sitting on the grorud, upon I 'J"rp"t' of
Prostrate' greeo, cushion-like plants. Adults were also oft€n gathered at droppings of donesticated Uarnes and Alpacas. ThL "e-ebehavior was obseryed, on 4.11.94, near the Teroas of Huaras ds Jurasi, 8t 4q)O m., betweea Putre and Parinaco-ta, Tarapacd Re.
gion' Chile. This be'havior suggests these butterflies get sone lecesssry minerals from animal droppings, as frequelrtly obseryed in
tropical rain forests.

2. Haniugw twrcn @ognrn, 1887) @hotoplate VIII, figs. 19-22).
Habitat. I-ocally common in the Tarapacd Region of northern Chile, in the east-west evergr€en valley 'quebradas' ('e&.';

that dissect the surroundiag desert. Records are from Rio Uuta, Qda. de Azapa, Qda. Vitor, Codpa, Iquique, and Marnifia, and also
Rio Loa in Quillagua of the Antofagasta Regron. On2.94 a specinen was seeo flying along the coast io aotof"g".t"; in srch habitats
the species might be conftsed in the field with I. trigamwu.

Life llistory. This species is regarded as the 'alfalfr blue' in Chile but, in Quillagua, I found it also associated with Acucia
(2.94' 7 -94). The species flies throughout the year with appareotly short diapauses during the June-August rnonths. Eggs are con-
spicuously white and Laid on the leaves and flower buds of Mdiugo satiru L. (photoplate VIII: l9). The spccies *r Jftly rorua
as the author travelled to Bolivia, 2.94. Lanrre' are velvet-green with tiny white spots, ; middorsal darker gr; strip, weak *tnorot
oblique greenish-white doches, and a white lateral line (photoplate VItr: 20); there is a proninent dorsal nectarini organ ('DNO').
After reachin-s about 9 mm. in length, lawae becomp a light brourn pr€pupa. The resulting pupa is about Z --- in length, light-
brown, mottled with browu sPots thoughout (photoplate VItr:21); a few short "hairs' exis among the a6ominal *g-*i, and the
PuPae 8re connected to their base with several silken tbresds, not e srngle girdle. Of pupae reered, nvo did aot betch snd may have
erttered a strort diapause (rmcertain since it was not possiblc to rneintrir these prpae while havelling and they eventrully died).
During 7.93 and 7.94 there was a noticeable brcak in the flight period of adults oUservea gt Rio Lluta ana Vane i" azap" in Arica.
This also may indicate the species @ters a short "diapauso' either as r slow-growing larvae or prpee.

3. Nabokovitfaga (Dognir., 1895) @hotoplare VIII, figs. l-lg & photoplate XV[D.
Habitat. Found in the Pung belt of the Tarapac{ Regioa of northern Chile from October to April in succ€ssive generations.

There are many specimens in Ctilean collections frrom Rio Carrsrones (October to December); L. P€Nia who collected this material
noted that the specias descads dong water c,ouni€s to altitudes below 1000 m. and can be seen commonly in alfalfa fields. Ons.z.g4
the author observed the species in a low tavine, some 10 kn. wpst of Zapahuira (ca. 3000 m.) and also about 90 km. east of Arics
(photoplate XV: 26). In both cases, these ravines were recently flooded by the Bolivian winter rains and full of newly flowering and
budding plants.

Life History. Fenales were observed laying eggs on,ldarmia melanthes Phil. (photoplate VIII, 2,3,5) (a foodplant also
used by Madeleinea pelorios (Weymer), photoplate )CV: 27); individuals of this plant which can reach heights of 1.5 m. The biotope
where these obsefletions w€rc made marks the lower edge of the hrna vegetation belt and is dominated there by the large Baccharis
petiolata bushes. Adults of /V. faga were using both ,{. melanthes aod the wgfdy Verbew hispida R. et p. as nectar sources. On
16'4.94, N. faga w8s com'non near hrtre at 3500 m. Here, the fmales were laying eggs on thaprostrale Dalca cfu. cylindricaHak
var, sulphurea (Ulbrich) Bameby. At Socoroma, ca. 3l(X) m., in a narrow ravine,malee were commoo and agg€ssively territorial,
patrolling at intervals of some 8 m. from perches on bale soil or stmes. Fenales were laying eggs (white, ca. 0.45 rnn. in diaoeter)
on the,{. melanthes stems (photoplate VIII: 5) close to young flower buds. This contrasted egg taying otDaleanear putre, where
the eggs were laid directly on the flower buds or calyx. The Ll larva is ca. 1.0 rnm. torg, tighiU-** with a shiny brown head
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lN. faga, continued] capsule, two doieel tows of long white 'hlirs', 
-8nd 

white 'heirs' along ia sides' The Ll lsrvg does not

consume the egg she[; f5e brvae feod on flower tudsifigs. VItr: 6,8,9) ino which thcy burow from the side througb the calyx'

After it begins feeding it boo.o fuuy g€€o. with theij hrva, additionsl external markings bcgin to appear @hotoplate vltr:

?,g,9). The fully grown larrra is up to l0 rnm. long. It is green with very.snall ufrite spots, a middorsal white'cdged teddish-b(wn

stripe (which widens cephalad), subaorsar 9!_riq*-d"rt gi"* to broqroish rlqches' aod white lateral stripcs botd€r€d veotrally with

brown and dorsally readi.l-troorn in a dashlike (tug*;l; pstt€s!.. The head capzule and true legs are brorvnish-black' se8tlcots

three and four show 
" 

right;*".p E8rk', similar 6 tr.t "r* 
seeo in some species of Pseudolucia (P. plwnbea, P' laliL f'); the

DNo is well marked uyi tarcrat'uroum line and e'closed by a brown sircle. The prcpupa (photoplate vIrI: 13,14) is ca' 7'5 Em'

long and dark green with faint white aod bro\ilnish lines; a girdle is usully apparent. The pupa is 6'5 - 7'5 m' long' traosparcnt

green after molting, -a r"* [gbt-broua with a dorssl or"tua (segueotsl) reddish-broum to brovm line @hotoplata vltr: 11,12)'

The head area and thorax shoritrno white circles tbat give th" p"p" the lrrteral 8pp€srance 9f a snake hcad (PhotoPlste vIft 10)'

whea reared, aaurts eoeige "no 
v-tl days. wasp p"*"in-a o"o" tl_* trorvn wio wlitish m8*s dong the wiag vcins (pho-

toplate VIII: lS) witb *"ir r.*gi"g i" iU""g-it *.ef." @ho:toplate VII1 16, l7)' The same species of wasps also attack pupec

of ratochila autodierca;a ron-zaFh"ir". T\e.4desmiaiooapantsusea by N.fagawere simultaneously utilized' in soDc clses'

by green-colored larvap of a moth (family Ptesophoridae)'

Adult Behavior. As aoted above, rrgles €xhibit t€rritorisl behavior, petrolling ct 8-10m. inten'ds from perchs on bsre

ground, stones, or e\ren higb branchesof some pluts (like Atripb intbrtetu Mog.). Rocently, Benyaoini and Jobnsoa (in prcss)

showed that in hsbitsts of limiteil spati"f o"",rtt**, t*rognitiorof freEren0y synpatric speciT T" -b" 
irrportent to weotual locatioa

of more poorly known butterflies o, oo* to &te knoqrn ily fron ou usto;cat meterial. Such 'indicator qrecies', ofteo occupying

the same biotopes as certain rarely collected lycaeirids, inchlde Tatochib auodiae cftratoc Herrera & Teriolias zslia lusdtcli urcu

(pieridae) and $rgzs oodw* lr/rsignat ttusaille (Hesperiidae). These species mart the habitsts arouad Putre (3500 m') where iv'

faga basbeen collected aad, indeed,-closer exaEinatioo Lf th.* biomes produced Ablaurina mueb puteensis Johnson (Lycaeoidac)

(associated with large Baccharis bushes), M. pelorias, the new M&tcinca species sigat (described in the presc'nt volume)' and an

undescribed thecline of the infratribe sttyndi"s @enyrmini and Johnson, in press). These elrvirons comPrise the narrow "Prme

Belt" of vegeratioa, qp*ed both by ligh di.,e"siryanddensity of plantcover courpared to immediatety adjaccnt envirms (see Fig'

A) and appears to harbor mucb of the uflmd insdl butterfly iauna- tbat has beeo historically attributed to the "Tarapacrf' region (sec

Benyamini and Johnson, ia Press).
Irtyrmecophily. Given the pronine,nce of the DNO in N. faga, myrmecophily can be zuspccted. As an experiment, a Dory

tilyn ru rener Mryr ant, actively fding on pseudolucia avishai 
"t 

t-o. p"t.-ut"r, was introduced to n N- faga larrta' Howerter,

no interaction took place and tie aot died two days later. Giveo tbg ryrneconhilous 
behavior t€Ported hitherto in this volurc

(Benyamini and Bdlint lgg5), it sppeafs that N. fagaprobably has a different genus of atteDdant ants and tberefore did not raspond

to D. tena'.

4. Nabokovio tuBJilintand Johnson, 1993.

Habitat. nu typ" locslity of the only knowu specimen is 'Toloralillo', Coquimbo Region, lebelled by Rodolfo Wageo-

knecht over forty years 
"!o. 

r*o '-Totoralillo'-'s occur inthe coquimbo Regim: one is a srnal] coastal village located 2l km' south

of I-a Serena; the other is Cta. (Caleta=bay) Totoralillo oa tbe pacific coast, 64 kD. north of la Serens. Both ere easily reachcd

by rra'elling from from Santiago northward on the Pan-Anericao Highway (Ruts 5). Both L. Peria and the prcscot author bave visi-

tecl these localities 
", 

,"g.rtg iiteruats since 1993, betwcen August aoa Novsnuer, in attcryts to locste sdditimal materisl and thc

precise habitat of N. oai. rodate, there h8s been Bo suceess. Some forty yeals have passed since Rodolfo wagenknecht collectod

the holotype. However, both 'Totorslillo"s gre ia semidesert biotopes ani, in the Neotropics, nrch hebitets ere well knoum for errr-

tic and fortuitous collect;g (note, for instaoce, well-publicized disjointedhi*oricEl r€cords for species likc Atbntca c'wtdia Sommpr

and Schwartz &,4deh;ia;ilhai]Fra][(Nynphalirbei errd Hqaclida arirror (Godart) (Papilionidae) in ore sc'midescrts of Hispaoiola)'

Similarly, regarding N. ada,it is worti noting thd tle rcc€otly described Pscrdolucia aureliaru Bdlint end Johnso of northern Chile

was discovered during a 'desert bloon', subsequcntly Dot l;bble, but thco collected once agaia during another "desert bloom' ia

northero Chile.

S, IzVtora trigmus @utler, 1881) (Phobpfatc VIII, figs. 23-28 & Photoplete XV' fig. l). 
.

Habital Known from theaor&cra aad ceatral regions of Chile, ftom Tarapacd in tho aorth through Anofugasta' Atacroa'

and Valparafso southward to Metropolitsn Santiago. Its distributi@8I psttcm is scattcred with loc8l aispersioos shouring a clcar

influence of human activities, inlabitUg northern east-west w8tef, oourses ('quchradas'), d€sst oases, egriculturd areas, plaotcd

Acacia fence aod forests, as well as cities aod villages, whetprrcr it csn fmd onc of its maoy foodplaots, Fabaccac, Mimosaccas or

plumbaginaceae. As such, L. trigmnatw is the only Chilesn polyommatine with prwious records of biotogical dals: Urea (1949)

,"ponj proropis chibtsis Graoia) snma, Medicato sativaL. sd Alousia bosqi Mold. as foodplants cdd vqberu linoralis as t
nectar source. In the north, tbe species occurs in otc""rrire broods fron october to May. In the wattn oases of the frr north' il
can be found year-round (Ir Tira;-July, Sao Pedro de Atacglr8July, Coprapo August-Scp.), althoughin snaller lrumbrs thss dur'

ing tbe wintei. Southward, sessooel populetiolrs are regulady estrblished, althoug! not eveN'J sumtDeri dependiag oa the weether.

Tlr'. pr".uot autbor has seeo egg-layiog on alfalft (Arica 2.94), cultivatcd Aacia lunoo plmutioo feaces (copiapo 8-10.94)'

cultivated lcccia foress (Sao pedro ifu fuacarn" aod Toconao, iD 1-2.94) aod inside the city San Pedro dc Atacaoa (7-93). I! CoPi'

apo (9-10.94) adule were seeo around &ofiroea dcortiutts (H.. & e.1 Bu*. On 3.9.95, near Alcohuaz. 1450 m., Coquinbo Rc'

gion, . female was observed ncctaring o" tle tocatty wtdwyezd',ldcsnia. Mr. L. Peia rcported (pers. conm.) the species' larrrre
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lL trigmus, continuedl ot Prosopis tatnarugo Phil. and Soipus americanus Pers. In Saotiago, in the gardens of I:s Condes'

the species established a suulmer community during 4-5.94 wherever cultivated Plzmbago capensis L. could be found. This was 8f
parently not the first time since the collection of the natioaal museum in Santiago sbowed specimens from the museum gardens (April)

and from Viia del Mar (December). This kiad of establishment is known elsewhere among polyommatines; in Israel, for instance,

Leptotes pirithous telicanus L. occurs on this same foodplant, P, capensis, inside Tel Aviv @enyamiai' pers. obs.).

Life lfistory. Rearing in Chile was conducted 4-5.94 on Plumbago capensis. The eggs are typically lycaenid, white and

round and laid on the leaves, flowers and fruits of the foodplant (photoplate VItr: 23). The young larva does not consune the egg

shell; the Ll larvae are yellowish-green to fully green @hotoplate VItr: 24) with shiny 'baitt"; the head capsule is shiuy black.

Larvae utilize many areas of the plant, consuming leaves, flower buds (which are penetrated from the side, photoplate VIII: 25) end

flowers (leaving only the corolla behind). Fully groum lantae measure ca. 9-11 mm. and are gleen with tiny white spots, a continuou

midr1orsal green line, and a whitish-green patch on the subdorsal area of each segmcot (photoplate VItr: 26) except the fourth. Tbe

fourth segment has a gree,lr wing-like mark instead of the whitish-greea patch, zuggesting the "wasp mart' s€en in sre Psedolucia
species (P. talia, P, plumbea, P. hazeorum, etc.). The prepupa is grey and the young pupa light greyish broum changing wentually

to light brown, with a continuous brown dorsal line and dashed (segme,ntal) brown suMorsal line. Tbe "wasp raark' rernains apparent

but becomes somewhat reduced and blackistr (photoplate VItr: 27). The pupae measures 8.5-9 -m. long and has a girdle. Adults

emerged in Santiago (temperatures 20oC dayll6oC night) after 13-14 &ys.
I\{yrmecophily. The species has a prominent DNO but, to date, no attending ants have b€en observed during studies in San-

tiago.

6. Psertutucia allitu (Philippi, 1860) (Photoplale IX, figs. 25-45, Photoplate XV, fig. 3 & Photoplate XVI|.
Ilabitat, Inhabits the Precordillera of central Cbile north of the Aconcagua River (northem Valparafso Regi6n) up to 2650

m. elevation ancl extends northward o the Pacific Coast from Los Vilos (in southern Coquimbo Regi6n) to Pan de Aanat 8t the Dor-

them extreme of the Atacama Regi6n (Map. D. The flight period is from mid-August to March in two to three annual broods, de.

pending on altitude and availability of foodplants. OD 3.12.94, at 2650 m. along Rio I-a I-aguna, 15 km. east of Juntas on the

international road from l: Serena (Coquinbo, Chile) to San Juan (Argentina) females were observed on the yellowish perenial Cfton'-

zanthe ,viridis Phil. (photoplatelX: 25,27; photoplate XV: 3). The sterrs of this white-flowered shrub were 15-20 cm. tall, pro-

tru<ling from a clump some 20 cm. in diameter near the ground. A few adult P. collina were clustered on the ground, on the food-

plant, and on nearby flowers of Adesmia aphyla Clos. and various Senecio bushes. A\24.12.94, at 1800 m. in front of "El Chaco'

(the private road of the Copper Mine of Los Pelambres), a large population of P. collina was discovered in association with
Chorizanthe paniculata Benth. (photoplate VIII: 26). This bush grows to heights of 70 cm- and also has white flowers (photoplate

IX:28,29). Aclult P. dtilensis were very abundant on this foodplsnt, on the ground nearby, and on adjacelrt flowers of Pburophora

pungerrs D. Don (Lythraceae). On ?. 1.95, 20 km. north of Carea, Hda. Illapel, from 1600 to 2500 m., P, collina adults (although

few in number) were observed around the small Chorizanthe aff. densa Phil. plants which occur there along sandy slopes. In Loc

Vilos, Coquimbo Re_eion, and 20 km. northward along the Pacific coast, Corizanthe vaginataBenth. bushes were noted as partioilarly
abundant. These cushion-likeplants also serve as the foodplant for Pseudolucia betrymtini & P. ly'nessa in southera coastal localitiee

and can grow in clusters up to I m. in diameter and to 30 cm. in height. On these plants, which are nearly always limited to coastrl

dunes or sandy soils, adults of P. collina were very common oD any suruy day betweem September and March. However, this loca-

tion appears to be the southera coastal limit for P. collina's distribution. Some 40 knr. to the south P. benyatnini becomes &e
<lominant Pseudolucia in coastal communities; P. collina occurs sparingly thereafter but, interestingly, has adapted in this region to

also use Montiopis species as a foodplant. On 13.8.94 adults of P. collinawerc collected along the Pao-American Highway at km"

423 ffrom Santiagol opposite Tongoy. It was immediately noted that the only possible foodptant in this area was the a$nral Mon'
tiopsis capitua (H. & A.) Ford. but, on that trip, no time was available to search for eggs. However, on 14.8.94, 50 km. north of
I-a Serena (Coquimbo Region near Totoralillo Bay, the gpe locality of Nabokovia ada) oviposition was rroted on Montiopsis (Calan'

dt inia) discolor Schraud., a succuleot-like plant tbat frequents edges of the Absolule Desert biome (and it particularly comnon in
rhe Atacama Region). It is worth noting Orat climetic conditioDs ia 8.94 were extremely dry; thus, tsage of Montiopsisby P. allhn
appears to let this butterlly produce an annual brood even in years whe,n rainfall is far below nonnal.

Life Hisbory. As noted above, eggs can be lsid on either Corizanthes (a pereniel) u Montiopsis (an annual). On 2.9.95
and 23 .9 .95 , at Cuesta los Cristales, 450 m. (about 10 krn. soutb of lllapel, Coquimbo Region) eggs were found on both plant geoera.

However, regular monitoring of the locality established that eggs are laid first on Montiopsis, which blossoms earlier. Eggs are white
(0.40-0.45 mm. diameter) and deposited almost exclusively on tbe calyx (photoplate D(: 30.31). The emerging larva does not con-
sume the egg shell Ghotoplate IX: 32). It feeds on the buds, p€netrating them from the side @hotoplate D(: 33, 34). Larvae ob.
sen'ed at Rio k Iaguna were yelowish and well-camouflaged since the foodplant is also yellow-colored. Young l2lgl.tea are 2.0
mm. long, yellowish-white to light yellow-green with a variously prominent red dorsal line; the head capzuIe is black and the seg-

mental texture smooth with only a few "hairs" at the terminus of the abdomen . By W the lan ae are a greenef, yellow-gree,n (photo-

plate IX: 35,41) with a red middorsal line edged with yellow, markings that can persist recognizably into I-5, the instar in which
diapause takes place. The I.5 larva (photoplate D(: 36) is 8-10 mm. long alnLdZ.s *-. wide, yellow-greea with the red segmental

dorsal line persistirig and, laterally, with a white Iine edged with reddish orange. Some individuals of I5 also show brown subdorsal

obligue dashes @hotoplate D(: 39). Before enteriag the prepupa stage the colors are derker, usually reddish brown with gleetdsh

brown oblique dashes on the flanks @hotoplate IX: 40). Such variation appears to be tlpical of the species, depending m overall
color of the fooplant. For instance, at El Chaco, Los Pelambres, the larvae are markedly darker in overall appesrancer

a brownish red tint corresponding to a darker colored foodplant @hotoplate lX: 32,33,34). Such fully grown I-5 lanae (photoplate
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lP. collitu, continuedl IX: 37,38) are 7.5-8 -m. long with rcddish to violet tint, a red middorsal line (marked with white nargins)

widening cephalad, oblique suMorsal dark brown dashas (also edged with whig and white lines along tbe side. Irrespective of
overall color, all larvae of P. colliru are covered with tiny white spots, short 'hairs' along the lateral margins md show a brona

head capsule mottled with black. Some interesting contrasts 8re appar€Nrt in the behavior of P. allina verzus P. beryanini lartre,.

Larvae of P. benyamini sit extemally on the foodplant buds and eat the flower from the top; in contrast, lanae of P. allina cotrsume

the internal areas of buds, flowers aod fruits by burrowing into these struch,ues from the side. Similarly, P. collinalarvae slso seem

to be generally more secretive. Contrastirg P. benyarnini, wben some larvae of P. colhna were transferrei from one foodplant

individual to another they descended to the bouom of the second plant and hid. The prepupa of P. collitu is 6-7 mm. long (photoplate

IXt 42), reddish- or dark geenish-browu with faint white lines. In the laboratory, lanrae descend to the botton or sides of the rearing

box. The pupae are 5.5{.5 mm. long aad have a girdle. The head, thorax and wing cases are greenish while the abdomm is colorod

toward a lighter brown; the middorsal line and srrbdorsal marks are reddish browa; the head eod aMomen show a few short 'heirs'
(photoplate IX: 43). After a few days ihe pupae become coryletely ligbt brown (photoplate IX: 44), a Process which begins by thc

"y" "."". 
initially g66sming reddish broum. During rearing in Santiago, two females emerged after 8-9 days and one msle after 6

days. One pupa from Los Pelambres was only 3 mm. long with the female emerging from it bt ring a wing span of only 6 mm.

I\{yrmecophily. The DNO was observed in I5 larva from Los Pelambres; it is demurely marked, appearing lfte a lat€rsl

brown line intersecting the red middorsal line. Since the larvae were tsared without attending ants this species can be regarded as

facuttative (Fiedler 1991). Seveo larvae that wer€ collected in Rio la Lagrma aod Los Pelambres and bred in Santiego had no para-

sites. It is possible that P. collina is either better protectod by its ant atterdaats in nature or its secretive feeding behavior as a lsn ss

protects it more from external parasitism.

A Taxonomic Note. The isolated population of P. collina alorg the Atacaoa coast at Parque Nacional Pan de Aancar (the

coastal habitat of the insular thecline Heoda wager*nechti {Jreta)) was a focus of interest during the receirt studies of Pseudalucia

in Chile. Zsolt Brilint examined Wagenknecht's historical P. collina fromthe site and found them interestingly divergent from other

P. collina. It was of interest to see if additional specimens from the locatity might help further elaborate any significant differences

between these and nominate P. collina. Two visits were made to the area (8.93, 9.95 [Wagenknecht's collecting datos were 28.1.

1946,8.1.49 &25.2.L9491). P. collinawas not seen. Regarding a possible biotope for P. collina et the locality, a few desicated

Chorizanthe wete located in the coastal habitat of IL wagenbtedrti and these might represent the local foodplant for P. collirc. Tha

areas will b€ visited again in hopes of collecting modern series corresponding to those originally recorded by Wagenknecht.

7. Psefulucia Bdlint and Johruon, 1995 (Photoplate X, figs. 1-23, Photoplate XV, frg. 2 & Photoplate XVID.
Habitat. Inhabits dunes of the Valparaiso Regi6n in Central Chile, distributed from Pichicuy, 150 km. NW of Santiago

(the type locality) to San Antonio some 150 km. to the south. The historical material of 'colliru' at the Museo Nacional de Historia

Natural in Santiago includes 25 specime,ns of P. benyanini (from Refiaca U0 km. north of Valparafsol, Algarobo, Papudo &Zrysl'
lar, 7 specimens of true P, collina, and 11 specimens of P. Iynessa. Considering that the original type rnaterid of collina is ccn,-

sidered lost and BClint and Johnson (1993, 1995) have articulated their view of the facies of true collina in detail, it is probably

advisable that a neotype for Lycaena collinabe desigaated from the swen specime,rs mentioned just above. The type locality is situ-

atecl in a dune area about I km. south of Pichicuy where a high water table creates a fresh water lagoon about 100 n. from, and

parallel to, the Pacific coast. This biotope belongs to the Esclerofilous Central Mediterranean Zooe (Fig. C) but the wet areas around

the lagoon support hydrophylic elements and the high water table enables an extended flowering period for the Chorizanthe foodplants.

During the flight period, both sexes of P. benyanini are readily seen on and arormd the local foodplant, Choriznnthc vaginataBath.
It is, in fact, the dominant plant of the biotope, widespread in extensive cushion-like formations. Such 'cushion6' measuae up to 1.5

m. in diameter and 25 cm. high and account for over 50% of the total local plant coverage. Thus, this biotope supports not only
a fonger flight period (up to four annual broods) for P. benyamini but an extremely insular environment for developmeat of the

species. A longer blossoming period is afforded for all plants in this bione due to the consistently nild cli'nqtic conditions maintained

by persistent coastal fog. Even on sunny days, cool breezes moderate teryeratur€s to a 20"C maximum daily temperahre. A de
tailed plant list was compiled for this biome which, due to the moderating climatic effects mentioned just above, is quite distinctive
and includes numerous plants invading from surrounding localities because of the comfortable localized conditions. This informatio
will hopefully be published in more detail elsewhere. Other butterflies observed in the biotope included Heoda atacatna, Eiseliatn
aff. probabila (Lycaenidae), Colias vauthieri, Tuodtih mercedis @ieridae), Vanessa aaryae, Euptoiaa claudia (Nymphalidae),

Hylephila signata, H. fasciolara (Hesperiidae) aod Cosmosaryrus citl€rrrir (Sstyridae). On sunny and warm days butterfly fligbt acti-
vity started before lfiD hr. and Iasted until 1900 hrs. (Chile summer time, suoset is close to 2100 hrs.). Co'nsistent with commcoc
under Nabolcoiafaga jvs above, it should be noted that both the other lycaenid species mentioned above from the Pichicuy biorne

are recently described species.

Adult Behavior. Adults of P. benyatnini occur from mid-August to late February in three fuU broods followed by a short€r
fourth brood typified by lower density. These broods occurs 8s follows: first ge, eration August-Septenber; second generation

October-November; third generation December-January; partial fourth generatioa in February. The type naterial of P. benyamini
represents tbe first generation and was collected by the author on 17.9.93. During the early generation, hundreds of adults are

observable flying about the Chorizantlu cushisns at the type losality. The males 8f,e very territorid, perching on the foodplant, on
sand, dry twigs or other plaots. They patrol for females, flying at short ranges of about l0 cm. over the ground in search of metee.

When not laying eggs, females sit on the grouod, either wi& wings closed or bent at 45" with the hindwings being rubbod ogether
as often seen ia lycaenid butterflie,s. When a female is confronted by a male, she will often begin to fly and is then followed closely
by the male, usually less than I' behind. Quite immediately, the female lands on a flowering head of the foodplant, with the male

landing just behind her. The female then proceeds to walk about the flower with the rnnle followiog behitrd, vibrating his wings.
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lP. benya,mini, continuedl The female at first proceeds with her activities as if to igaore the male. However, on 1 . 1 1. 1993 initiatiou
of copulation was observed when a male moved up to the posterior of a fenale. The female vibrated her hind legs in an up and dovm
faslrion, in what appeared to be a repulsive posture (similar to behavior obsened in a Chilean skipper, Hykphilafaciolara Blanchard,
Hesperiidae, Benyamini 1995a). Additional copulating pairs were observed on 11.9.94 and, io each of five cases, disturbance of the

mating pair resulted in the male flyrng, carrying the female.

Life History. Chorizanthe vaginata Benth. is abundant at the type locality. The egg is layed on the calyx of the flower
buds. A female usually deposited up to three eggs (each white and about 0.5 -m. in diameter) on each flower head. Before the

larvae emerge, the eggs turBs grey. The young larva does not con$rne the egg shell. It is 1.0 mm. long, light browu to greeaish.

The 2L larva is 2.0 mm. long, brown with faiotly darker markings. From LI-IA, the larvae have rows of distinctive white "hain':
two lareral, two along the mid-subdorsal flanks, and two located dorsally on each side of the middorsal stripe. The head is shiny
black and the trur! legs are flat black. Initial rearing attenpts failed at either the Ll ot 12 stage, until it was realized that laboratory

conditions needed to be altet€d to more closely resemble those at the biotope. Once a more humid euvironment was provided in tho
laboratory rearing proceeded without problems. L3 lanree are completely green, pearetrate the calyx from the side and consume the
flower buds. The larger IA and 15 larvae feed on the flowers, consuming the corolla from the top. Consistent with this 'extemal'
feedin-e, colors of the IA and L5 larvae also change, these instars showing a mix of hues of orange, reddish, or broum with the green

ground (photoplate X: 10-13) more closely resembling the colors of the foodplant (photoplate X: L,2). At this stage the larvae prefer
to eat the stamens and stylus, conzuming these before the corolla. Most L4 larrra @hotoplate X: l0) have a reddish brouen middorsal
line with white margins, subdorsal dark-green dashes, and white side lines; however, some I-4 larvae (photoplate X: I l) appear nearly
completely orangish white. As noted above, larvae from Ll-lA arc distinctly "hairy'. However, the fully grown 15 larva (which
grows to 6.5-8.5 mm.) is less so; their middorsd stripe and subdorsal dashes are brown or reddish brown, edged marginally with
white or yellowish white. In the laboratory, the larvae feed mostly at night. Whe,n exposed to direct sunlight, lanae cease feeding
and move toward the bottoms of the stems to hide. Diapause occurs ia the fully grown L5 stage. Depending on local foodplant
availability, hibernation of larvae may occur after the annual second brood (on dry slopes or in gully bottoms) or after the third or
fourth broods (in consistently bumid areas like near the lagoon or along the bottoms of slopes). Three lanrae that begsn diapause

in mid-March 1994 werc sprayed with moisture on 12.8.94 and 30.9.94. On 8.10.94 two larvae of this cluster emerged from their
silken net, reddish brown in color and about 7 nm. long. On 25.10.94 a parasitio fly (Tachinidae) emerged from one lan'a and, on
l.l l.94, a wasp (Ichneumonidae) from the other. In all, only one larya of ten fourth-brood larvae involved in the initial rearing
(10%) survived to the next spring. Entering the prepupa stage, the larvae shrink to 6-7 mm. and their colors.fade to reddish-brown
or orange. In the laboratory, prepupae descended to the bottom of the rearing vial, or built a loose silken net around themselves
(photoplate X: l4). Some of the prepupae constructed silken nets in concert with unidentified moth larvae. The pupae measure 5.0 -
6.0 mm. and, when fresh, range from brorvn- or reddish-hued gree,n to yellowish-brown and have red,dorsal & subdorsal abdominal
line (photoplate X: 16). Prior to hatchin!, the pupa becomes entirely brown. Hatching occurred in Santiago (in shade at extemal
summer temperatures) within 9-10 days. The female figured in photoplate Xz 18-22 emerged on L2.11.93 with the entire process

of wing expansion and flight occurring in less than one minute. Such a short time certainly minimizes vulnerability during this
preflight period. Cannibalism among the larvae was observed on three occassions and, in all three instances, the cannibalizing lanae
proved to parasite infested. For instance, on 11.11.93 a prepupa appeared to be "sucked" into a"fully grown larva. On 16.11.93
the cannibalizing larva shnrnk to 5.5 mrn., tunred greyish brown and, as it disintegrated, revealed a parasite's cocoon. O\27.11.93
a wasp emerged (Ichneumonidae [Campopleginae, det. Dr. D. Wahl, Hyposaer sp., det. Dr. D. knfranco], photoplate X: 23). On
5.1 I.93 a fully grown larva ingested the abdominal sections of a 2L larva whose cephalic anea was imbedded in a bud. Two days
later the cannibalizing larva shrunk an{ a wasp cocoon emerged. A\ V.3.94 an IJ larva ingested an L4 larva. On 18.3.94 the
cannibalizing larva descended to the bottom of the rearing vial. On 21.3.94 a wasp cocoon was revealed and a wasp emerged on
2.4.94. It appears significant that each of these cases of cannibalism also involved parasitism. Two cases of a more than one-year
diapause were observed in the parasitic wasps. Parasitized larvae originally collected in 10.93 produced parasite cocoons oa 15.1 1.93
and 25.12.93 but an adult wasp did not emerge uDtil 9.95.

The author also reared P. benyamini on Chorizanthe vaginata from a second locality, Concon, Valparaiso Region, 10-12.94
and was surprised to find larvae of quite differe,nt color pattem in the IJ stage, some with pink stripes and bands similar to larvae
of P. Iynessa (see entry 8, below, and pholoplate X: 31). The matter was of considerable interest since, in all other aspects, the
larvae appeared typical of P. benyatnini. I-arval aod adult oaterid from Concon was sent to Zsolt BCliot and positively identified
positively as P. benyanini. The occurrence of such differe,nces in color pattern anong the larvae of P. berryatnini at different locali-
ties supports the notion mentioned previously that there is considerable convergence of larval color with that of the surrouoding
foodplant. In this case, such convergence also appears to include color parallelisrns among different Pseudolucia species utilizing
the same larval foodplant species.

Myr-ecophily. Only a few individuals of a small ant species (Linepithatn sp.) were noted oa the foodplaots rcar the P.

benyanini larvae and no 'milking" was obsened. The DNO on L. benyantizi appears very diminutive, observable as a soall dish;

accordin_ely, from the data now available, myrmecophily appears to be of the lowest grade. T is is also directly reflected in the
percentage of parasites in the larvae Cleble l) which may rseh 90% in the fourth geoeration. This fatality perceotage starkly
contrasts that in other species of Pseudolucia with active myrmecophily (e.9. P. andina atd P. avishai, see Be,nys-i'i ad Bdlilt
1995). Effective ast defease ia these latter two species reduces fatality 1q less ihan 10 %. Several possibilities are suggested by these

data. First, if tbe tiny Linepitherna aat species seen arouod some P. benyamini larrrae are in fast ant attendants, this soall ant species

6ay simply be an ineffective protector. Second, it is notable tbat although the exteat of vulnerabililty to parasitic wasps ira P.

benyamini is far higher than any other reared Chilean polyornmatiue, it is still ao extremely cornmon butterfly in its biotope during

its flight period. Perhaps f\s 6mzll linspithena species are the only aots available in this biotope for a myrmecophilous relationship
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(LIST 1, corninued...).

lp. benyamini, continuedl with this Pseudolucia species. Moreover, perhaps the biotope is so generous (with its protractedty mild

.titn t"j that a high mortality due to parasitic wasps is actually of little cons€quence !o its overall survival.

8. Pseudolucia lyrnasa (Hewitson, L874) (Pbotoplate X, figs. 24-35, Photoplate XV, figs. 4-5 & Photoplate XVID.
Habitat. lnhabits central, to south-central, regions of Ctile from the Maipo River (Metropolitao Santiago Region) some 450

km. south to Constituci6n aod Concepci6n (in the Bio-Bio Regi6n) on the Pacific Coast. Depending on availability of foodplants'

P. ltnrcssa has two broods inland, in the Precordillera, and up to three aonual broods on the coast. In these two tyP€s of biomes

(inland & coastal) the species also feeds on foodplants of two differeNrt plant families- Chorizanthe @olygonaceae) on the coast end

Montiopsis (Portulacaceae) inland on sandy soils (this versatility mirroring that reported previously for P. allina). Interestingly' as

will badiscussed latter, the succulent-like plants of the family Porhrlacaceae are rarely utilized by polyonmatines outside of Chile.

In micl-september of 1993 and 1994, P. lynessa was was locally common near San Jose de Maipo, offthe southern bank of the Mei-

po River aUout a5 km. southeast of Metropolitan Santiago and this was the most freque, tly used habitat source for rearing experi'

ments,
Life Ilistory. Oviposition habits are of particular interest in this specias and will be summarized first. Eggs are white and

0.4-0.5 mm. in diameter (photoplate XVtr). They are usually laid oa the 'hairy' whitish colored aantlo.l Montiopsis capitata (H.&

A.) Ford @hotoplate X: 24). Numerically,56% of recorded eggs (n:43) were laid on the flower buds (which are surrounded basally

by long "tt"itr" j, 15,5% n'hairy" areas below the leaves, a$ 6.?5% on the less 'hairy' trunk below the leaves. The egg laying

on the;hairy' structures of the plant is interesting because, oa the one hand, these 3-5 m-. long 'hairs' sene aE an effective pro'

tective cover for the immature stages. Howeve,r, the "haits' also appear to make oviposition difEcult for the adult females. Observa'

tions of oviposition indicated that only about 30% of the eggs laid on the flower buds were placed in a position actrully ideal for

hatchin_e and feeding (e.g. the egg affixed on its side in the lower part of the elongate 'hairs' where the larvae san emerge fron the

si4e and freely reach the flower bud). The haphazardoess of the oviposition behavior, sometimes with care taken to deposit at par'

ticular alignments within the long 'hairs' close to edge of the flower buds, while othertimes quickly "dropping' eggs here aod there,

suggests that even of those eg-es laid near the flower bud only about 30% are really in an ideal location for hatching and feeding.

Wittr ttris in minrl, considering the numbers of eggs laid elsewhere on the plant (under the leaves or dowu the stem), a very small

percentage indeed are in an ideal location for ready hatching aod feeding. This kind ofoviposition, however, sPPeBrs less a 'risk-
iharing" kind of strategy then simply a result of the logistical difficulty females display when trying to oviposit economically on this

extremely hairy plant. On26.11.94, adults of P. lynessa were observed in Parque Nacional El Morado (eastem Rio Volcaa,

\,letropotitan Region, l75O -1900 m.). Some individuals were perched on the bare ground. However, one female was observed on

a snull, lrairy, li-sht-green perenial whose large violet flowers would blossom in the aftemoons up to some 25 cn. in height (pho-

roplate X: 25). The plant was determined as Montiopsis gilliesii (H. & A.) Ford (det. Ing. Agr. Iris Peralta, IADIZA, Mendoza,

Argentina). On this Montiopsls species, fresh and hatched eggs were found mostly on the flower buds (photoplsteXr 26). Interest'

in-ely, at this localiry, only one Chorizanthe sp. plant was observed. Yet, its presence, indicated that eve,n this locality' dorninated

by the Motttiopsls foodplant, did have at least sr:rure Chorizanthe as a secondary foodplant. Since all the observations of the present

stucJy were clone in a relatively short span of time, it is interesting to query if relative percentages of the two foodplants vary with

local conclitions from year to year, with concomitant differences in foodplant utilization by the butterflies.
Regardin_e the immature stages, the freshly emerged larva does not cotsume the egg shell. After emerging, it Penetrates e

flower bu4 and is invisible from outside except for extrusions of violet frass that correspond to the color of the foodplant's flowers

(photoplate X: 28). As noted before for Chilean Pseudolucia,larvae at differe,nt localities evide,nce some variety of color pattern,

rlepenclin_c on the local foodplant. T\e 2L larvae at El Morado were oraoge-brown with white markings, with the L3 to 15 larvae

(ulrimarely reaching 7.5-8.0 mm. in length) pinkish white with the first segment dorsum showing an elliptic broua mark (photoplate

X:29). The heacl was shiny black and the true legs brown. A single lAlar,ta was greeNr with tiny white spots, a middorsd reddish'

pink line, oblique white dashes on its flsoks, and white lateral stripes edged on both sides with pink-red margins and white 'brirs'.
At San Jose de Maipo, the I5 larvae (found on 22.10.94 on foodplant flowers), looked slightly different @hotoplate X: 30'31,32):

larger (to 9 mm. long and 2.5 mm. wide), with tiny white spots over the entire body, short white 'hairs" along the margins, a white.

margined redclish brown middorsal stripe extending from the secoad segment, oblique green and white dashes covering zubdorsal flank

borclere4 ventrally by a wicle pink band, white lateral lines, and the dorsum of the first segment pinkish violet similar to the color

of the fooclplant flowers. The head was shiny black, the venter of the lana, the prolegs, and true legs all green. Givea these dif-
ferences, the only salient trait of the larvae common to the species at both localities was the reddish to pink middorsal line. Prepupae

measured 6.0-6.5 mm. and ranged from dull green or greenish-violet to reddish-brown with faint whitish oblique markings along the

side. Pupation takes place inside the foodplant ia a loose silken net (photoplate X: 33). It is possible that diapausing lsrv8e slso

hitrernate inside the fooclplant. Pupae were 6.0-6.5 mm. long, light greenish brown to violet-brown with yellow-white laterd lines

a14 brown {orsal lines when fresh. I-ater, the pupae turned completely brown @hotoplate X: 34). In the pupae, the adults' colott
beconre visible within 24 hours of emergence. During rearing in December, emergence of adults took place within 9 days after pupa'

tion. There was a low instance of parasitism. Only one lanra, au L3 larva from San Jose de Maipo measuring 3.5 mrn., contained

an Ichneumonid wasp. The larvae ceased feeding on?2.10.94 and o! 6.11.94 the wasp emerged.

Myrmecophily. The DNO is visible as a brown line. In San Jose de Maipo narny Dorymyrma agalhrdoi Saelling ants were

observe<l on and under the larval foodplants. These are possibly ant species that tends the larvae of P. lpessa.

9. Pseudol.ucia luzeonntBdlint & Johnson, 1993 @hotoplate )C, figs. 20-35, 41 & XVIII).
Habitat. This uamistakeable species is knovm from the Precordillera of the ce,ntral Mediterraneaa Zoae. It is discontinuously

distributed from Alcohuaz, near Vicrfia, in the Coquimbo Region to some 750 km. farther south to its type locality in the Parral Mts.

(Region <te Maule, Talca) and Ias Trancas ('Los Trancas' of the origind description) near Termas de Chilldn in the Bio-Bio Regioa.



COLOR PHOTOGRAPIilC PLAIES YII-)ilV

Including Color Figures for Entries in LIST I

(Format: unpaginated, alternating color photoplates and captions; color photos relevant to spe-
cies treated as well in the general text are also included (as cited in the text); color photos
relevant to species treated in other papers of this volume are cross-referenced in a separate
caption at the end of each paper of the volume).

Notes: Fig. B, p. 11 (after the color photoplates) locates the biotopes of each species treated
in LIST 1 within a schematic of vegetation belts in the western slopes of the Andes of central
and northern Chile, drawn in reference to elevation and latitude; additional Figs. A and C (p.
11) relate these areas to plant species diversity, degrees ofplant cover, and annual rainfall.

"Photoplate XV", where cited in LIST L, was printed in black and white as Photoplate III for
purposes of the entire volume. As placed among the black and white photoplates herein, it is
used to refer to a number of species in various papers of the volume, each cross-referenced in
a separate caption at the end of each paper.

LIST 1, continues on
colorplate section and
in LIST 1.

p. 9, beginning with "Pseudolucia hazeorum (continued)" immediately after the
a single page of black and white line drawings (Figs. A-C) which are also cited



CAPTIONS TO PHOTOPI,ATE VII

I. Color photographs for Benyamini and Bdlint, Studies of Life History and Myrmecophity in Centain Chilean
pseudolucia Nabokov (Lepidoptera, Lycaenidae). UWSP MuseumRepon No. 51. Figurelwas thelocditymap'

p. 4 of the article (captioned on p. 5). Cotor figures are as follou,s (all by D. Benyamini); date citations follow

format of Benyamini 1995 (Repot't No. 52)- day, month, year.

Fig. 2. Typelocality of P. avishailos Pelambres , 2g5O m.,2.4.94,1ong range vista (see electric
' tower neai bottom center of photograph). Site of initial discovery of myrmecophily between ants and

two species of Pseudolucia, P. avishai andP. ard'ina,

Fig. 3. Astragalus monticolaPhrl. and surrounding vegetation in Portillo, 3050 m.. Under the stones

several P. a.nd.ina I5 caterpillars were found tended by Doryryma tener Mayr workers oa 1.4.

1994.

Fig. 4. Camponotus ovaticeps Spinola worker teading a P. avishai L5 caterpillar , 3,4.1994.

Fig. 5. Dorywrynma tener worker tending a P. avishai L5 caterpillar' 2.4.L994-

Fig. 6. AdultP. andinafrom El Morado glacier, 2550 m.: above, upperside male; below, upperside

female.

Fig. 7. Pupae (left, lateral), 5L larva (right, dorsal) of P. andina rc'ard subsequently by Benyannini

(see also Benyamini 1995, photoplate XII).

Fig. 8. AdultP. avishai from Los Pelambres study area, reared by D. Benyamini from immature

stages in Fig. 9.: above, upperside male; below, upperside female.

Fig. 9. Pupae (Ieft, dorsal), 5L larva (right, dorsal) of P. avishai reared subseque'ntly by Benyamini

(see also Benyamini 1995, photoplate XII).

Fig. 10. Parasitic Campopleginae wasp typical of those recorded for both P. avishai and P. benvamini

(Table 1) using P. artdina as host at Portillo.

II. Additional Color Photograpts of Certain Type Specimens of Pseudolucia,

Figs. 11,12. Type male of Lycaena en$mionBlanchard (MNHN fiMuseum Paris"]) (: Pseudalucia

sii.vlta (Kirby)) (see species groups of Pseudolucia, Brtlint and Johnson 1995 (UWSP Rqporr No. 45)'

Addendum).

Fig. 13114. Lectotype male of Lycaena lyrnessa Hewitson (BMNH) (i.e. Pseud-olucia lwessd, se
Bdlint and Johnson, 1995, UWSP Repon No. 45, Addendum).

Remainirrg Color Photoplates VIII-XIV Pertain Mainly to Benyamini, Synopsis of Biological

Studies of the Chilean Polyommatini (Lepidoptera, Lycaenidae), TIWSP Museum ReponNo.
52, particularly LIST I of that study. These Photoplates are cross-referenced, however, as

appropriate, to the other papers of this volume in separate captions at the end of each article.
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CAPTIONS TO PTIOTOPLATE VIII

Nabkoviafaga

Fig. 1. The foodplant, Dalu cfr. qlhdriu Hook var. sulphwea (Ulbrich) Barneby, near putre, 3500
m.,16.4.94.
The foodplant, ,4dcsmia nclantlrcs Phil., ro km. west of Zapahuira, 3ooo m., 14,4.94.
Female N faga on A- melatha, lo km. w. of Zapahuira, 300om., 14.4.94, (-x 1.5).
Egg on D. cylfueiu, near Putre, 3500 m., 16.4.94, (-x6).
Eggs on L nalutlus, l0 km. west of Z,ripfuuha,3000 m., L4.4.g4, (-x3.5).
I-arvae (figs. 6-9), fig. 6, L2 on D. cylheiu 19.4.94, (-x3.5).
IA onD. cylitt&iu22.4.94, Cx3.3).
L4 on D. cylirdrica 19.4.94, Cx3.3).
L5 onD. cyhtt&iu25.4.94, (-x3).
Pupa; arrow notes 'false mouth" tbat appears to mimic reptilean head, (-x7.5).
Fresh pupa, lateral view, (-x3).
Fresh pupa, dorsal view, (-x3).
Prepupa, Gx4.5).
Parasitized larva, (-x3.5).
Parasitized pupa, (-x3.5).
Parasitic wasps (heromalus sp?) (-x3.5).
Pupa & parasites, Gx3.5).
Adults, top to bottom, (87Vol 13% reductions):
male underside, ex egg Putre 3500 m.28.5.94.
male upperside, ex larva Putre 350O m. 12.5.94.
female underside, 7-apabuira 3000 m. 14.4.94.
female upperside, Socoroma 31@ m. 1.6.4.94.

Hanirgus rumwrn

Fig.19. Egg on Mediugo sdiw, Aica 4.2.1994, (-x3.5).
Fig.20. Larva,15 on M. s6iva, Aica 4.2.t994, (-x4.5)i.
Fig.21. Diapausing [?] pupa, (-x3.8).
Frg.n- Adults, top (t), middre (m) & bottom (b), (70v0/30% reductions):

t: male/female typical underside - Arica S.T-.,4.2.1994.
m: male upperside - euillagua, 750 m., 2.:!..1994,
b: female upperside - Arica S.L.,4.Z.lgg4

Wot6 trigennatus

ftg.23. Empg egg on the calyx of Plwnbago ryewis L. Santiago 700 m., 4.lgg4, (-x6.5).
Fig.24. Egg (above) and L3 larva (below) on p. ryensis, (-x4).
Fig.25. Lanta, fully grown I5 on the foodplantwithprepupal coloration; note 'wasp mark', at left, (-x3).
Ftg.26. Lanra, fully grovm L5 on the foodplant, Cra). 

- -

Yrg.n. Pupa with the 'dark brown sign" left of larva's "wasp mark", (-x3).
Fig.28. Adults, top (t), middle (m) & bottom (b), (gg%r 1r % reductions):

t: male underside - Copiapo 150 m., 6.10.1994.
m: male upperside - ex rarva. Santiago, Ias condes 700 m., rs.5.lgg4.
b: female upperside - ex larva, santiago, Las condes 200 m., 24.4.rgg4.



Pseudolrcia wra

Fig. L.

CAPTIONS TO FHOTOPLATE XT

The type locality, 1l0o m., with vn. I-onguimay in background, Malleco, (IX) Regi6n de la

Araucania, 3.2.1995.
The foodplant, Montiopsis gayuru (Barn.) Ford, at the type locality' 3'2'1995'

Male P. vtzraperchingoo th" foodplant, place & date as in fig' 1' Gxl'25)'
Male perching on s0one with wings open at 45o, data as fig' 1, (-x2)'

Female U"tti"g on stone with wings open at 45o, data as fig' 1' (-x1'1)'

Female o*t"tiog on,ldc.rmia anerginda Clos, data as in fig' 1, (actual size)'

Egg fixed on foodplant, data as in fig. 1, (about actual size)'

Egg on fuiit of M. gnyau, &ta as in fig. 1 Gx2'5)'
di"" (figs. 9-20), ng. g, Ll lan'a from the type locality' 4'2'1995' (-x4'1'

L2 ftom the type locality, 11.2.1995' (-x4).

L3 from the type locality, 4.2.1995, (-x5).

Dead L5 (note distension around head capsule) on smooth areas of foodplant, 3.2.L995, (x3)'

L5 on brightly colored, smooth fruits of foodplant, (-x3)'

L5 feedid on "glandular" areas of foodplant at the type locality, 3.2.1995, (-x2).

15 on M. gcyaru, data as fig. 14, Gx3.5).
L5, well camouflaged, fee.diig inside a flower at the type locality, data as in fig. 1, (-x3'5 & -x3'

respectively).
nuity g.o*; IJ before entering diapause, at the bottom of the foodplant, 8.2' 1995, (-x2'7)'

Diapausing larva,2.1995, (-x2 & -x4.5, respectively)'

Pupa on foodplant, 20.2.1995' (-x3.5).

Same as frg.21, emphasi"ing the girdle' (-x6)'

Pupa about two days before emerge'nce, 15.2'1995' (-x5)'

Adults, males left, (enlarged 26Vo)z mleupperside - vn. Longuimay 1100 m.,3'2'1995; male

underside - vn. Longuimay rroo m.,3.2.1995; female upperside'vn. Longuimay 1100 m"

3.2.1995; female underside - ex larva Vn' Longuimay 1100 m" 28'2'1995'

Fig.18.
F.19120.
Fig.21.
Fig.22.
Fig.23.
Fig.24.

Pserdofucia allitu

Fig.25. Habitat closeup at Rio La l-aguna, 2650 m., Elqui, coquimbo (IV) Reg16n, 3'L2'1994'

Fig.Z6. Habitat vista at El Chacay, Ls Pelambres Valley, 1800 m', Illpel, Coquimbo (IV) Regi6n

7.1.1995.
Fig.27. A foodplant, Chortutttu vfuidis Phil., at Rio la l:guna, data same as fig' 25' (-x0'2)'

rigrzg. n foodplant, ctoriznthe paniculataBenth., at El chacay, data same as fig' 26'

F.30r31. Eggs and feeding holes on flower buds of c. iridis, dala same as fig' 25' (-x6)'

Fig.32. Egg on flower bud of C. paniculata, data same as fig' 26' (-x9)'

rig.sr.Larvae(figs.33-41),fig.33,wonC.panicalata,|0.|2.1994,(-x4).
Fig.34. L3 on C. pnianlaa,10.12.1994' (-x5)'

f.JS,Se. lA on C. viridis, Rio la l-aguna, 2650 m', 3't2'1994' Gx5)'

F.37,38.L5atElChacay,l8O0m',onC'paficuba,26'L2't994(-x3)'
F.39r40. L5 from Rio la Laguna, 2650 m', on C' viridis' 6'12'1994' (-x4)'

fig.if. L4 hiding at base it C. ut U* plant, Rio la Laguna, 2650 m., 3.L2'1994' (-x4)'

Fi.lZ. Prepupa, Rio la I-aguna,265O m', 8'12'1994, (-x4'8)'

Fig.43. Fresh pupa of frg. 42, 10.12.1994' (-x5)'

fG.Cn. Same pupa two days before emergence, L7 'L2'1994' Cx4'6)'

Fig.45. Adults, iates on ieft (enlarged iy aO%); rnale upperside - ex larva, Rio la Laguna, 2650 m"

Elqui, Coquimbo, 20.12.1g6+l rrale underside - 16 km. N.Caren, 1900 m', Illapel, Coquimbo'

Z5.l2.lg9i; fernale upperside, center - ex larva, Rio La Laguna, 2650 m', Elqui, Coquimbo'

22.12.1994; female upperside, right, Ex larva, El chacay, Los Pelambres 1800 m" Illapel',

Coquimbo 14.1.1995;-iemale undirside - same data as male with underside figured.
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CAPTIONS TO THOTOPI.ATE X

Pseudohtcia benyonini

Fig. 1. The foodplant, Chorizantlrc vagbuta Benth, at the tlpe locality, Pichicuy, sea-level, 25.g.g3.
Fig. 2. Same, closeup of plant in fig. 1.
Fig. 3. Male P. fur1wnini, typical perch, pichicuy S.L., 13.9.94.
Fig. 4. Female, basking, Pichicuy S.L., 15.9.94.
Fig. 5. Female on foodplant at Concon, 50 m., Z4.LO.}4, Cxl.5).
Fig. 6. Copulating pair, Pichicuy S.L., 25.9.93, (-xZ.O,).
Fig. 7. Female depositing egg, pichicuy S.L., 3.10.93, (-x2.5).
Fig. 8. Egg on foodplant, pichicuy S.L., 25.9.93, (-xlZ).
Fig. 9. Lerwae (figs. 9-13), fig. 9, L2 at pichicuy S.L., 3.10.93, (-x15).
Fig. 10. L3, Pichicuy S.L., 12.10.93, (-x3.3).
Fig. 1.1. I-4, Pichicuy S.L., 3.10.94, (-x4.3).
Fig. 12. L5, Pichicuy S.L., 24.10.93, (-x3.5).
Fig. 1.3. L5, Pichicuy S.L., 24.10.94, (-x5).
Fig. 14. Prepupa in silken nest, pichicuy S.L., 9.11.93, (-x2.g).
Fig. 15. 15 in diapause in silken nest inside foodplant, Pichicuy S.L., 13.3.94, (-x3.5).
Fig. 16. Fresh pupa, Pichicuy S.L., 9.1.93, (-x4).
Fig. 1.7. Pupa from second generation rearing, pichicuy S.L., 12.11.93, (-x5).
tr'.18'21. Female P. foryanini from second generation rearing, Pichicuy S.L., 12.11.93, (-x4.5).
Fig.22. Female resting after emergence, pichicuy S.L., 12.11.93, (-x4.5).
Fig. 23. Emerged parasitic Ichneumonidae (Campoptqinae) wasp with dead larva, its host, (-x4.5).

Pseudolucia tyrnessa

Fig.24. A foodplant, Montiapsis capitaa (H. & A.), at San Jos6 de Maipo, 800 m., 22.LO.g4.
Fig. 25. A foodplant, Motiopsis gillicsii (II. & A.), at Parc Nacional El Morado, 1800 m., 26.11.94.fi9.26. Egg on M. gillicsii Parc Nacional (hereafter, "P.N.") El Morado, 1800 m., 26.II.94, Gx6.5).
Fig. 27 . I-arvae (figs, 27-32), fig. 27 , 2L on M. gillicnii, P.N. El Morado, 1800 m. , 2.12.94, (-x4).
Fig. 28. 3L on M. gillienii, P.N. El Morado, 1800 m., IO.tZ.g4, (-x2.5).
Fig. 29. 4L on M. gillienii, P.N. El Morado, 1800 m., 31.ll.g4, Cx3.5).
Fig. 30. 5L on M. gilliercii, San Josd (hereafter, 'S.J.") de Maipo, 800 m., 22.10.94, (-x3.1).
F.31,32. 5L on M. gillierrii,S.J. de Maipo, 800 m., Zs.to.g4, (-x2.3).
Fig. 33. Pupa with loose silken net, S.J. de Maipo, 80O m., 2g.I0.g4,, (-x3.1).
Fig. 34. Pupa on M. ryitaa at S.J. de Maipo, 800 m., Zg.IO.g4, (-x3. l).
Fig.35. Adults, males left, females right (enlargedby IO%): upperside male - ex larva, S.J. deMaipo

800 m., Metropolitan Regi6n, 14,11.1994; underside male - ex larva S.J. de Maipo, 800 m.,
Metropolitan Regi6n, 13.11.1994; upperside female - ex larva P. N. El Morado, 1850 m.,
2.2.1995; underside female - contituci6n S.L., Regidn de Maule, lg.l2.lgg4.

CAPTIONS TO PHOTOPLATE )il
Pseudolucia talia

Fig.
Fig.

1.

2.

3.
4.

uppermost habitat at Paso del Agua Negra, 4400 m., San Juan, Argentina, zg,lj.9gs.
,Me'snfu edtintts K. Presl., the foodplant above 3650 m., data same as fig. I, details of foodplant
terminus (nearly actual size).
Male P. talia, well camouflaged , oi /L ddnu' paso del Agua Ne-era, 3650 m., 3l,lz.rgg4.
Eggs on ,4- edtinus at the type locality, 4350 m., 20.2.1993.

Fig.
Fig.



(PIIOTOPLATE )(I, CAPTIONS, continued)

Psetdolucia talia ( continued)

F.5,6. :rafvae (figs.5-12), fig.5, L3 onr{- edtintiAt andincollectionvial, Fasodel AguaNegra,4350

m., 31.1.95, Gx5.5).
F. Z,B. Ll with usual coloration on young growth of A. echinns, data same as for figs. 5 & 6, (-x3'7)'

F. 9110, L4 lawa with apparent waming colors on ,4,. edtinrw; note the black "wasp mark" on the 4th

11. segment; data sane as figs. 5 & 6, Gx4.5)'
Fig. 1.2. Fully grown L5 with aistinctive colors; note brown marking at honey gland and weakly colored

"wasP mark", 19.2.1995, ('x3).
Fig. L3. Diapausing L5lprepupa, 19.2.1995, Cx3'8)'
Fig. 14. PuPa,23.2.L995, (-x4).

Fig. 15. Pupa on '4. eddnus,23.2.1995' Gx3.5).
F{. 16. paiasitic Ichneumonidae wasp, genus Diadcgma, near dead host larva, L4.4.95, (-x2.5)'

fig. fZ. Male p. talia, underside, at Paso del Agua Negra 3650 m., San Jos6, Arge,ntina, 31.12.1994'

(actud size).

Fig. 18. Females of P. taliaxPaso del Agua Negra, 3650 m., San Juan, Argentina, 3L.I2.1994, (reduced

89Vol IL%).
Fig. 19. Male [paratype], upperside, at Paso Agua Negra, 4350 m', 25'12'1993'

Pseudolucia plwnbea & Pseudolrcia hazeorwt

Fig. 20.
Fig. 2L.

Fig. 22.
Fig. 23.
Fig. 24.
Fig. 25.
Fig. 26.
Fig. 27.
Fig. 28.
Fig. 29.
F.30r31.
Fig. 32.
Fig. 33.
Fig. 34.
Fig. 35.
Fig. 36.

The biotope of both species at Parque Nacional El Morado, 2000 m., 8.12.1994.

Mcsmia gr*ili"Meyen ex Vog. the foodplant of P. phmbea and P. hazeorwn, data same as fig.

fig. 1.

femate basking on Haplapappr,c bush, Parque Nacional El Morado, 2000 m. , 8'12'1994, (-x0'9)'

Male perching on,4. gacilis, data same as in fig. 22, (-xO'5)'

Male perching on Hrylapappn bush, data same as infig.22, (-x0'9)'

E-eg on calyx of .24. gracilis flower, data same as in fig' 22' (-xl2)'

Another view of egg on '4- gracilis calyx, data same as in fig' 25' (-x4)'

larvae (figs. 27-3ii fig. 27, L3 at Parque Nacional El Morado, 2000 m" 10.12.1994, (-x4.5).

lA, datl same as in fig. 22, 17.L2.I994, (-x2.5).

fS, with pronounced 'wasp mark" on lower larva; data same as infig.22, l8'I2'I994, (-x2'5)'

L5 of frg. 29, figured separately, (-x2).

Diapausin-e L5 larvae, 26.12.1994, (-x4).
prepupa io th" botto- of plastic vial under leaves and loose silken net, 26.12-1994, (-x2).

Diapausing I5 larva; with "wasp mark', 23'1.1995, ('x2'4)'
Pupa of fig. 33, 1.1.1995, Gx3.8).
edutts of P. pfumbea, males on left (reduced 9%): male upperside, ex larva P'N' El Morado

2000 m.. 1.1.1995; male underside, P.N. El Morado 2100 m., 18.12.1995; female upperside, ex

larva p.N. El Morado 2000 m., 1.1.1995; female underside, ex larva P.N. El Morado 2000 m.'

8.1.1995.
Adults of P. oligocyarca(reduced 2OVo): paratype males (ex coll. MNHN, Santiago) on left and

bottom, all collected in Tumbre, and Antofagasta on Sep.-Oct. 1995 by L.Pefra.
Fig. 37.

Fig. 38. Adults of P. aweliaru: two paratype males at top collected by C. Snyder (AMNH) at 9 km', S'

of "Inca del Oro', 1700 m., 4.LL.1992; the type locality has since been successfully resampled'

Fig. 39. Adults of P. awnnuia(reduced lg%o): females at top, males at bottom; male upperside, Batuco

1850 m., 55 km. S. of Salamanca, Illapel, Coquimbo (IV) Regi6n, 31.10.1993; male underside,

and all female views, Cerro la Virgen 2850,70 km. S. of Salamanca, Coquimbo Reg., 28.11.

1993.
Fig. 40. Adults of P. zina(enlarged lOVo): male at top, Embalse de Yeso, 3300 m., Maipo, Metropolitan

Regi6n, 13.11.1993, leg. Pefra & Ugarte; female at bottom, same data as male.

Fig. 41. nautts of P. hazuruntlieduced 18%): males at left; male, upperside and underside, ex larva P.N.

El Morado, 2000 m., 10. 1.1995; female, upperside and underside, La Disputada, 1400 m., Cord'

Santiago, 8.L2.1994.
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CAPTIONS TO PIIOTOPLATE )ilI

Pseudolucia andino

Fig. lt. The biotope at portilro, 3050 m., valparafso (v) Regi6n, z2.r2.rgg3.
Fig. 1. A foodplant, ,4stragabs sa,&hanbii, at portilio, 3050 m., 22.t2.rg93.
Fig. 2. Egg on calyx of A.ttragahs antotianus, another foodplant at Portillo, 3200 m., 3.I.lgg3, Gxlo).Fig' 3' (figs. 3-6), frg. 3,L2 feeding on leaf of A orctiarus; note distension near head capzule,

which appears as if 'black within a transparent window"; portillo, 3200 m., Z.I2.lgg3.
Fig. 4. L4 on leaf of A. onotiana.r near poas of fooaphnt, Portillo 32OO m., Zl.2.Igg3.
Fig. 5. L3,IA&IJunderstonenearzL Euerrurffil,belowElMoradoglacier,2550m.,Metropolitan

Regi6n, 7.3.1993.
Fig' 6' Fully grovm, diapausing, lanrae under stone nexrr Astragahs lmai,I-a pan a (the type locality),

2900 m., Metropolitan Regi6n, 1,3.3.1994.

Iig. z. Pupa inside dry pod of A. arnotianus, portillo 3200 m., 7.2.rgg3.
Fig. 8. Parasitic ichneumonid wasp, Campoplqinae, near its host larva, portillo, 3050 m., 3.4.1gg4.Fig' 9. Pod of /. anntians showing penehated larval hole and protective silken web, portillo, 3200 m.Fig. 10. Adults of P. atdiru (reduced 9%): uppersides, male at iop, female at bottom; msts, ea larva El

Morado glacier, 2550 m., I.6.1993 Qaboratory hatched), female ex larva El Morado glacier, 2550
m., 1.5. 1993 (laboratory hatched).

Fig' 1I-. An eally:eason male, sitting on ground nexrr A. arnotianus waiting for hatchings of females at
Portillo, 3200 m., 28.11.1993; this behavior can be used to locate ioodplants.

Pseudolucia avislui

Fig. 12. Eggon theleaf of ,{stragalwlaoserilobnst., foodplantatLosPelambres Velley2550m.,Illapel,
Coquimbo (IV) Regi6n, 22.2.1994, (_xg).

Fig. 13.
Fig. 14.

Fig. 15.

Fig. 16.
Fig. 17.

I-arvae (figs. 13-16), fig. 13, IA on,4- leseri, data same as in fig. 12, (_x6).
Diapausing I5 larva and pupae under stone n€llr A- bsseri &A- *rt*t-Xii(H.& A.) Griseb.,
Los Pelambres Valley, 29SO m.,30.10.1993, (-x3).

lqnpnotus owtieps Spinola palpating an L5; note larva's honey gland under ant,s thorax; l,os
Pelambre Valley, 2550 rn., 2.4.1994, (-x2.5).
OorTnctw tcno Mayr palpating an L5, same data as in fig. 15, (-x3).
Adults of P- avishai (reduced 7 Vo): uppersides, male at top, lemale at bottom; male ex diapausing
pupa, Los Pelambres, 2950m.,9.ll.rgg3 (laboratory hatched); female, ex larva, l,os pelambres,
3000 m., 27.3.1994 (laboratory hatched).

Pseudolucia asS

Fig' 18. The biotope at 20 km. NW Caren, Illapel, Coquimbo (IV) Regi6n. Patches of foodplant, Astra-
galus looseri Johnst. are visible as green stripes along center and bottom ofphotograph, 2g0O-
2900 m., 7.1.t995.

F.l9'20. ,4sffagahs l@seri, closeup at biotopeof fig. 18 (fig. 19, -xl0; fig. 20 actual size).
F'21'22' Perching males of P. asfi on stones and bare grouni near the foodplants; data same as in fig. 1g

(near actual size).
Fig' 23. Adults of P- asS (reduced 2OVo): males at left, females at right, collected on 7.1.1995 at the type

locality, 2500 to 2950 m.

Pseudolucia magallana

Fig' 24. Biotope at type locality, Rio Baguales, 500 m., k Ultima Esperanza, Magallanes XII Regi6n,
2.12.1994.

Fig. 25. The foodplant, Astragalus patagonicns(Phil.) Spegazzini, at the type locality, (-x0.16), compared
to Chilean peso coin 25 mm. in diameter.

F.26,27. Allotype of P. nagallatu(reduced l0%): upper and undersides, clata as in fig. 24.
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Figs. l-23?627 zphotographed by D' Berryamini'

ftlr. Zq & 25: photograph€d by Dr. A. M. Shapiro.

CAPTIONS TO PIIOTOPI,ATE )iltr

keudolucia drilerrsis

1.rg. 1. The biotope along coastal dunes near Constituci6n; a ring of Cttsctna Mart' foodplant

can be seen at bottom, growing on the weedy species ,anbrcio dtotd:rson o*ss') Gfe€ne'

ffg. 2. The biotope at Parc Nacional il Mo..do, 2000 m., QtsutnfuxutJuChoisy is growing maily

on 'fumia gracilis'
I,ig. 3. One of the Jost southern bio0opes on the pacific coast; at kraquet base. Here, P' &ilansis clw

usos,4 dwnissnds as its nosi. Note the Lupine (rryhus utoreus) in the foregrormd.

fig. 4. Close-up of C. raanwa taken fron fig' 1'

rig.s.AperchingP.&itangLgmaleatParcNacio'nalElMoradoCa.,200om.
Fig. 6. Female pl aab^sfutbasking on ,L dwnissonis at the biotope of fig. 1,2.2.95, (actual sizp)'

Fa. 7. Egg rayed on the stem of serccio glfrerlrss. close to c. miquttha, Parc Nacional El Morado'

2000 m., 20.3.95' Gx5)'
Fig. g. Egg layed on the stem of ,{. dunissonisnear C. raoemosaat the bioiope of fig. 1, 2'2'95, ('xB)'

ng. g. firtt i"st"r larva form Constituci6n 8'2'1995' (x5)'

fig. tO. L3 on C- nrcewwt' 16'3'95' Gx3'8)'
F.llrl-:l. lAonC.naoernr!sa,l6.3.g5,notethewellmarkedhoneygland, 12.3.95,(-x2'8&-x2'2'resp*t'

ivelY).
Fig. 13. IS on c. raoem$Lat constitucifo, the first larva of P. chiknsls located during the study, 12'3'

95, ('x2.5).
Ftg. 14. Fully grown IJ larva on C' raenosa 12'3'95' Gx1'5)'

Fig. 15. PrePuPa, 2A3.95, (-r,2.5)'

fG. fe. Pupa, lateral view, 18'3'95, (-x2'2r'

fig. fZ. Pupa, 24 hours before emerg€nce' 20'3'95' (-2'4)'

ng. 13. pupa inside the leag of ndloWpus with c. mioantha Parc Nacional El Morado, 2000 n"
20.3-95, Gx2'8)'

Ftg. lg. Diapausing larva inside lfglf of HryIopappar, Parc Nacional El Morado' 2000 m" 14'4'95' (-

x3.8).
Fig. 20. Tachinid fly just emerged nearby eryty pupa' 3'6'95' (actual size)'

Fig. 21,. Adults of i.-dtitstsx, -"t*t "t 
Ln tthr"r .io); t"t" upperside - Pichicuy s.L' valparaiso (c)

Reg. , 3. 10.g3; male tmderside - santiago, Metropolitan Reg. , t2o0 n ., 27 -3 .94; female upperside

cta. iotoralillo 60 km. N. I-a Serena, Coquimbo (IV) Regi6n' 16.8.94.

fig. n. psfulrciap'uuBdlint t9. f/3 (Lyasn giq.aschars), Brazil, male underside (actual size)'

Pseudolwia Inin

Fig. 23. The foodplant Adsnia rawaGiggb., Vn. Antillanca, 1300 m., osorno (X) Regi6n de los Lagos'

L5.2.95.
fig. 24. Close-up of the foodplant flowers in the biotope of fig' 26, 15'2'95, (about actual size)'

rig. zs. Empty 
"gg 

oo lower surface of a foodplant leaf, 19.2.95' (-x9).

Fig. 26, L3 larva on,L tuusa,23'2'95, Gx3'9)'
Fig, 27. I-4 larva on the foodplant fflrlt, 23'2'95' (-x3'3)'

fig. ZS. IAlavtwith exceptional red markings' 1'3'95' Cx3'6)'

F.29,30. rypi*f I5 hrva, very similar to thoJ of P. plwttbeain photoplate IV fig' 29 (R'H') & fig' 30'

23.2.95, (-x2.5 & -x4'7 respectively)'

Fig.3l.FullygrownL5larvaonthefoodplantfnit'20'2'95'(-x4'2)'
Fig. 32. Diapausing 15 larva, 12'3'95 (-x3'2)'
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(PHOTOPLATE IilII, CAPTIONS, continted)

Adults of Various Polyommatine Species

Fig. 33.

Fig. 34.

Fig. 35.

Fig. 36.

Fig. 37.

Fig. 39.

Fig. q.

Adult of Psdolrcia lodn, female parat)"e (AMNH), upperside, showing confusing blue-gray
hue conapared to male, from Parc Nacional Lanin, Argentina lnear actual size;.
Adttlt of Psdohtcia dtol&e, female, upperside, showing the typical orange patches at center
of forewings and blue-gray hue, Puyehue pass, 1300 m., zg,tz.tg9z, coiecied by pefra and
Ugarte (near actual size).
Adults of Mdeleiwzla,, male upperside, left, L. H. pongo, cochabanba, Bolivia,4g0o m.,
13.2.1994, (x2); female, upperside at top (-x0.8), underside at bottom, (-x0.9), Tiwanaka, 4000
m., 9.2.1994, L.Paz, Bolivia.
Adults of hylos titiuu, upper surface above, males left, females right, Turco, oruro, Bolivia,
3600 n. (actual size).
Adults of MdelehamoTl, male, upper &underside, Uspallat, Mendoza Prov., Argentina, l90o
m., ?,6.12.1993, (reduced 17%).

Apparent Warning Color Mimicry Guild of Polyommatini, Day Flying Moths, and Various Eumaeini.
(illustrations re: Table 9 and Figure G of Benyamini 1995, uwsp Rqort No. 52)

Fig. 38. Figs. 3840, fig. 38, comparative undersides exhibit yellow-brown coloration and the 'V-shape"
or 'sawtooth' ventral hindwing pattem; all collected on the same slope over Bafios Moralas, Rio
Volcan, Maipo, Metropolitan Regi6n on 22.II.L992 between 1750 and 1950. Left to rignt,
females along !op, males along bottom: Pseudotucia arditu; Pseudotucia lyrmessa; Fidoniidae
genus Haaosiz: outset, bottom ight, Mohrciaphonfumate (sll redrucxf,29%).
Uppersides of F'idomiidae , genvs FidoniaQeft) and female of Mrcia@Ututo(;1ghQ collected
9o 

Hory. 5, km. 423, oppositeTongoy, coquinbo (rv) Regi6n, 10o m., 13.s.1994 Gaucaln;
Day flying moth from Rio I-a I-aguna, Elqui, @idomiidae, genus Haerosia), showing v-shrpe
on upper hindwing and strong black and yellow waming colors (reduced 2i7 %). Yaiorts-Eumaeini
are included in Fig. G herein and in Benyamini and Johnson (1995).

CAPTIONS TO PHOTOPI,ATE IilV

Pseudolucia pai

F'ig. 1. The biotope at Rio la Laguna, 3200 m., 3.12.L994, with.4dsmia oegiwas phil., the foodplant
there at lower elevations.

FiS. 2. The upper biotope at Paso del Agua Negra, close !o the Argentine border, with the spiny cushion-
l*e Ada nia edfuus K. presl., 4500 m., 19.1.1995.

fig. 3. 'Mantu azgiwas at32OO m.,3.12.1D4.
Ftg. 4. ,Ma nia cdrtrrus at 4200 m., 19.1.1995.
I'ig. 5. Pseudolttcitpnaiand some moths formd drormed in a small pool after strong winds; data as for

fig. 1.

Ftg. 6. Male P. pczai mudpuddling in the biorope of fig. t, j.LL.tgg4.
Fig. 7. Egg on leaf of A. acgieras,3200 m., 3.l}.lgg4, CxlO).
Fig. 8. Ll larva feeding on an.{- dd,tttts flower, 4500 m., ZZ.I.lgg5, (-x4.1).
F.9'10. L2lawaeontrunkof z{. acgieras IO.LT&l7.l2.lgg4,(-x4&-x2.2rxp*tively).
F'ig. 11. I5 larva fully grovm, Rio la Laguna, 32AO m.,22.1,.1995, (-x3).
Fig. 12. Diapausing I-5 larva on the bottom of rearing viar,23.1.1995, (-x4.g).
Fig. 13. Adults of P. pui, males on the left (actual size); male upperside_ Rio la l-aguna 3200,

I2.11.I994;maleunderside-RiolaLaguna,45OO,2l.l.1995;femaleupperside-niohI-aguna
3300 m., 3.12. 1994; female rmderside- Rio la kguna, 4500 n., 2t.1-,pgS.



(PHOTOPLATE )(IV, CAPIIONS, continueil

Pseudolucia argentina

Fig. 14. The biolope at the type locality, Los Horcones ,2750m., Parc Provideucial Aconcagua, Mendoza,

Argentina, f.1.1995
Fig. 15. The foodplant , Adzsmia aeqiceras, with an perching adult P. ogatiru (probably a female), daia

same as fig. 14.

Fig. 16. Adult P. ig"rrrir*male, perching on edge of C,onvlvntus leaf, data same as fig' 14'

fig. fZ. Egg on stem of ,Adacnia acqieras, Los Horcones' 2'l'1995'

tr.ig. 18. Egg on calyx of flower bu4 Los Horcones' 1'1'1995'

Fig. 19. Ir-;(6j,. lg-z4),fig. 19, 12 on flower, Los Horcones' 16.1'1995, Gx3'8)'

fii. ZO. LZ &i,;spectivlty, on flower and leaf, Los Horcones, 16.1.1995, Gx3'8)'

riE. zr. I_z{ feeding on foodplant, Los Horcones, 22.L.1995, Gx3.3).

Yig. n. L5 feedint on foodplant, Los Horcones, 22'I'1995' Gx4'3)'

fil. n. L5 feedint on foodplant, Los Horcones, 29'l'1L95' Gx2'8)'

ns, zl. Dispausin! 15 on paper bottom of plastic visl L9.2.1995, (-x4.5).

Fig.25. Adults oir. *g#r- (enlarged 3%;t .tpp"t left, male upperside, Los Horcones' 2750 m"

1.1.1995; upper-right, female rippersidl, Los Horcones ,2750 m., 1.1.1995; bottom center, male

underside, Los Horcones, n50 n', 1'1'1995

Madetzirca pebrias

The biotope at 10 km., west of Zaphahuira, 3000 m., 5.2.L994, Tnapacf (I) Regi6n with

"Nevados de Putre" in the background.

The foodplant, Adcsmia melmthes Phil., at the locality of ftg.26, 5.2.1994.

Egg on i nwlanhes stem, same locdity, 2'5'1995'

eiitt. of M. pelorias (reduced 7 %)z top, male upperside, Putre, Tarapacd (I) Regi6n' 3500 m"

4.11.L994:bottom, male underside, 10 km. west of Zapahuira, 3000 m.,3.2.1994

Fig.30.ThetypelocalityatPutre34@m',Tarapacd(I)Regi6n'5'2'L994'
fig. f f. Probable foodplant, a Lupittus sP', at the type lg$tjy' 5'2'1994'

fiI. fZ. Adult of M. sigatt"of"tg"a 8g%): mg'teupperside, Putre 3400 m', 16'4'1995'

Fig. 33. Adult of .Dt 
";la1"ot"t!d89%)z 

female upperside, same data as in fig' 32'

Fig. 34. Underside half*ides of adults (reduced 231q' Lefr, nale, data as in fig. 32; igbit, female, Huaras

de Jurasi, (above Putre), 4000 m', 4'lL'L994'

Paralycreida vaPa

Fig. 35. Suspected foodplant ,lstragalLt goburciuo photograped in nid-February' P' Wa being very

abundant 
"rorrod 

this plani be$;n I-a Paz-and Copacabana, Bolivia, on the Peruvian border

(Batallas, Tiquina).
Fig. 36. Freshly emerged adult females of P. rqa (difficult to see) on 60-70 cm. tall tls'agahts wrth

wfrite-violet fio*"rr, also identified as belonging to the {. gebancilb group' near Copacabana,

Bolivia, 10.2.94.
Fig.3T.AdultP.ryaperchingon'LstragalusgryIb,.localityasinfig.35..
Fig. 3g. Adultsof i. ;ryt6Juced ts%j: upier left, male upperside; upper right, female upperside;

trottom center, male underside; all from locality of frg. 35, LO.2.94.

Fig. 26.

Fig. 27.
Fig. 28.
Fig. 29.

Mafukinea sigal
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[P. hueorum, continued (from page 8)] It occurs from October, in the warlrer central aad northem areas of its distribution, rc as
late as December-Janua4r in its southemmost rarges. It has one annual brcod (sltitudinsl nnge 1000 - 2500 m.) and offers evidence
of at least a partial second brood (a freshly emerged female was collected near I-a Disputadal at 1400 m., easiof Santiago, Metro-
politan Region, 6.11.93). Adesmia confusa Ulib., a yellow flowering species rangrng.rp to eo cm. tall appears to be thetost com-
mon foodplant. This species was found growing in upland habitats at Parque Nacio"U U ft{or.Co, from mid-November 1994 (at lg50
m.) to mid-December 1994 (at220f m.), and surrounded by many P. hazeorrun adults on zz.ll.gZ(at 2000 m.). At slightly lower
altitudes, another Adesmia species, A. gracilisMeyen ex Vog. (photoplate XI: 20,21) was also apparently being utilized, icasionally
at locations as close as 30 m. from stands of A. anfusa. on 8.12.94, while working in the El Morado fuotope, female p. hazeorwn
were observed on and around this plant. ginitsfly, at I-a Disputada, 1400 m., females were also seeo patrolling about the local
Montiopsis species, M. capitata (Hook. & Arn.) Ford and M. fifrdia (Hook. & An.) Ford, portulac€ceae, that ;y be its second
choice foodplants. Such altemative usage would be coasistent rhat whgt has been observed inother pseudolzac species noted above.

Life llistory. observations on this species derive from field obserrrations of several periods of the life cycle and the ener-
gence of adults from field collected IJ larvae and resultant pupae. The eggs sre usually laid on the calyx and pedicels of the flower
buds (photoplateXl: ?5,26). Energent lL larva are white or greenish-white with longwhite 'hair!'. 

-Immediately 
after emerge,nce

the larvae enter the flower bud to feed; thereafter, all larval instars feed on the flower buds aad flowers. On lg.li.94 a fully grouar
I.5 larva (10 mm. long) was obsen'ed on the foodplant. It was coryletely g1en, coverod wift tiny white spots, showing a daik-greeo
middorsal stripe' oblique dark green subdorsal dashes, a white latersl line edged ventrally with 

" 
ti- U-*."tgio -jaoroUy *itUyellowish-green. Short "hairs" occured arormd $e nrolegs and along the white tataai line; the head capsule-was shiny black and

the true legs were green. A distinctive dark green 'wasp mark" occurred on the first aMominal segm€nt; tl" ONO *,r" ctearty nark-
erl on the seventh segmat. This larva was collected and, fortunately, t€arpd to adulthood in Oi tatoraory, o1 zl.l1.gi, it do
scended to the bottom of the rearing vial, shnmk to about 8 -m., becene reddish-brown with short yellowish deshes on its flsDks
and a yellowish lateral line. The 'wasp mark" remained clear as lsta as 27.t2.94, appeariag rpd-broum with a greenish tint. Otr3l '12'94 this larva pupated; the pupa was about 8 'nm. long, completely brown and wititont J sppar€at girdle. e nale adult emer-
ged on 10.1.95 (photoplate XI: 4l).

Il{yrmecophily. The common ant species, Dorymyrmq renerMayr, were widespread on the foodplantand are thus suspected
as the attending ant species of the facultative larvae.

L0. Pseufulacia clo?zBfilirrt & Johnson, 1993 @hotoplareIII, figs. g,9).
Habitat. A local species that was described from the vicinity of Alcohuaz, a small montain village located 3g km. south of

Rivadavia ancl 52 km. by road southeast of vicr.6a, Elqui, in the Coquimbo Regi6n. The locality is situated between the Mediter-
ranean Coquimbian semi-desert and the lower Andean Alpine & Prma vegetational belts (Fig. B) on the southeastern slopes of Cerro
de la viga (3584 m.). There appears to be one annual brood, in october and Novemberltueartiast specimen beinj gnrecorded
hitherto, a specimen from the L. P€fie collection from Hda. Illapel, 2w - 23w m. 22.10.5g). The author collected p. clarea to
gether with P. annamaria southwest of Batuco, 44 km. southeast qf $ala'nqnca, 11.9.93 and24.9.95at lg00-2100n. This locality
is situated on the southem border of the Coquimbo Region at the northem limit of the Valparafso Regi6n eome 200 km. directly
south of the type locality' Thus, eve,n though local, the species has an extensive regional distributiolr.

Lif'e History. on 28.11.93, at 2850 m. on the eastem slopes of Cerro la Viigen, 70 km. southeast of Salarnqnca , p. clarea
was observed again with P. annatnaria flying among Adesmia, aff. glwinosaHook. & Am., a bush growing some 60-g0 cm. tall.
These bushes were restricted to a narrow vegetational belt about 200 m. below the mountain peak and are thus-zuspected as the larval
foodplant of the species at least at this locality.

ll. Pseudolucia phnb! (Butler, l88l) @hotoplate XI, figs. 2&36 & photoplate xvm).
Habitat. Clarification of the habiat of this specie's should be notcd in the historical context thst old data for this taxon

included at least five othet Pseudolucia species: P. annatnaria, P.clarea, P. hacorum, P: rynpha ad p. grata@dlint and Jobnson
1993; Benyamini, Bdlint and Jobnson 1995). Sirnilarly, in collectios viewed by this author since his arrival in Chile, a cornnro!
"mix" included P. plumbea with P. hazeorun. The recent work on 'phtmbea-like' taxa hes e,nlighted this probl'm considerably.
Yet, even within true P- plumbea, populations are quite various (in both biotope aod facies) o.,o i l0oo km. distribution and it is
possible that other sibling species are still rmaccounted. During studies by the author, P. phonbeahas be€n collected, or documented
in re-sional collections, from the following regions: coquimbo Regi6n (Baios del Toro, zq.n.a6;Teatines, 0g.01.49; Hda. Illapel,
22'10' 58; Cuesta Espino,23.lo.42); Aconcagua/Valparafso Region (Valle Piuguenes,24.?5.58t peiuelas, 14.12. 47); Santiago
Meropolitan Regidn (El Manzrno,28.10.5l; Purgatorio Cordillera, 23.12.50;-Carretones, 30.11.50,31.12.50; t-aguuittas, tt.
I l'5O); Regi6n de Maule (I-as Cruces, Cordillera Parral, 10.1958); Bio-Bio Regi6n (I:s Cabras, Cordillera .hilldn, -the 

recorded
type locality, 02.02, 12.12.1901,1ot23.12.54); Regi6n de la Araucania, the southirnmost record (Vn. Llgima, Temuco, 12.12.1g50;
Rio Blanco, 26.12.46). At Parque Nacional El Morado, two other tycaenid species were documented as sympatric and ryo"n*oi,
with P. plumbea on bushes of Adecmia gracilis Meyen ex Vog.: Pseudolucia hazeorum md Eiseliana bialor (philippi):

Adult Behavior. Collections at Parque Nacional EI Morado, Rio El Volcan, some Z0 km. southeast of Surtiag; iu"t opoti-
tan Regi6n (photoplate XI: 20) were the sourpe of nost material used in rearing. At this locality, males displayed ."it"a territorial
behavior,perchingonthelarvalfoodplant'{. gracilisMeyeaexVog.6hotoplGxl:20,21,?3)oraAjacatHaplopappasbushes(pho-
toplate XI: 24) and darting out to interccpt fellow congeners or, on one occasion (at 2000 m.), successfuffy cfrasinj away a yranea
species (Nymphalidae). Females were observed on the same plants (photoplate XI: 22) ndalso nectarinj oa tt e irange flowers of
the prostrate Quinchannlion chilense Mol. and Phacelia shrubs. Mating behavior was seen oo oou o"""rioo. [continu-ed, page 12]
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CAPTIONS FOR FIGI'RES A.C CITED IN LIST 1

(and keys, below, to additional biotope and specias photographs within the volume)

Figure A. Variation in number of species (above) and percentage of plant cover (below) at differeirt ele-

vations in the northern Chilean Andes (modified from Arroyo a al. 1988); * marks the biotope locations of Nabo'

koviafaga, Madeleinea sigal and M. pelorias from LIST l.

Figure B. Vegetation belts of the westem slopes of the Andes in central and northern Chile (modified from

Villagran et al., L983) drawn in a schematic ageinsl elevation and latitude. I-ocetions of biotopes of various species

treated in LIST 1 are keyed below, 1-20.

1 . Parinacotia/ Chungara' I.Titicrca
2 . Putre'N.faga, M. peloriu, M. sigal

3 . Arica - L. trigennaus, H. ranon
4 . San Pedro de Atacama 'L. trigemrnaas

5 . Tumbre - P' oligocYanea

6 . P.N. Pan de Azucar 'P. "collitu" , P. chiknsis
7 . lnca de Oro 'P. aurelbrc
8 . Copiapo 'L. trigeruruns, P- chilensis

9 . La Serena' N. afu , P. colliru, P. chileris, L- trigerurufrLJ

10. Rio la Laguna -P.sibylla,P.perci,P.colliru
1 1 . Alcohuaz, Elqui' P. collitu, P. plunbea, P. hanorum, P' cWea

P. awutraria, L. trigennutus,P. scintilla (Gunpula)

12 . Caren, 'Hda. lllapel' ' P- collitu, P. asafi, P. scintilla, P. chilewis

1 3 . Los Pelambres, "Hda. lllapel'' P. avisllr,i, P.colliru
14. Batuco, "Hda. tllapel- -P.annamarb,P.colliru,P.cdlensis,P.clarca,P.phtnbea

. 15. Pichicuy -P.benyanini,P.chilensis
16 . Cuesta la Dormida 'P. charlotte, P. chilensis

17 . Valparaiso / Con Con -f. benyamini, P. chiknsis, L- trisen tnatLs

18 . Cord. Santiago (La Disputada, Purgatorio, La Parva) -P. anditu,P.plnnbea,
P.lazeorwt

1g . San Jose de Maipo / Santiago - P. lyrncssa, P. chilensis, L. trigennuttts
20 . Parque Nacional ElMorado / Embalse de Yeso - P.lyrncssa,P.pltunbea,P.andiru

P. nympla, P. chilewis

Figure C. Mean annual rainfall versus elevation and latitude in the northern Chilean Andes (modified from

Arroyo et aI. L988). Three dimensions of this schematic should allow neaningful comparisons to the schematic

of Fig. B (for relative spatial locations, see "Absolute Desert" parabola of both schematics,'etc.).

Note: Additional (BxW) photographs of the biotopes of l*Vtotes trtgemnatus (List 1.5)' Pseudolucia berya-

rai2i (List 1.7), P. collina(List 1.6), P. tyrnessa (List 1.8), P. chilcnsis (List 1.16), P. avishai (List 1.20), P.

oligoa,anea (f .26), P. annamaria (1.13), P. clarea (1.10), and P. scirrilla (1.14) are included in Photoplate III
(placecl sequencially after Photoplate II) earlier in the volume. Additional color photos are also provided of types

of P. ll,nressaandP. collina(ColorPhotoplateVII),andadultsof Psetdoluciaavishai andP. andina astreated

in Report #51.
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(LIST 1, cowinucd...)

[p. plwrhea,continued (from page 9)] On 8.12.9 4, P. plumbeawas common from 1900 to 21OO m' at Rio El volcan' A female'

landing on an r{. gracilis'floweibua to uy eggs was followed by a male, who exibited tbe same kind of behavior noted hitherto for

p. benl,antirti-landing closely behind tle r"m"te and begimin! to vibrate its wings. The male followed the female, repeating this

behavior until the fenrale flew well into the bush and the male was unable to follow'

LifeHistory. pseud.oluciaplumbeawasreared,togetherwithP. hazeorutn,or AdesmiagracilisMeyenexVog'(photoplate

XI: 2l) from material collected at Farque Nacional El Mo-rado, Rio El Volcan, s,ome 70 km. southeast of Santiago, Metropolitao

Regi6n (photoplate XI: 20). The formei species has one annual brood along with a partial second brood, extending from mid-october

(at 1750 m.) to February (at 2000 m.). At Pargue Nacional El Morado, 1800-1ti5o m. on 26.11.94 worn females were observed

on Adesnia macr.onataH. & A. and A. tomentosa Meyen that are rypected foodplants for tl-9 lrst generation at the lower elevations

(1250-1g50 m.). Data reported herein are based on eigs obtained to- a"se females and will be somewhat incomplete since, at this

writing, some individual. "r" 
,,il in diapause. ftr-"!g. are white, a!9u1 0.5 mm. in diameter (photoplate Kz 75'26i photoplate

X'IID. Of nineteen eggs laid by an observed f"rd; 42% were laid the elyx, 37% laid on the pedicels, and the rest on the

foodplant,s stems and reaves. The lawae do not consume the egg shelt but reea insiae the flower buds' The lL larvae was 1'G1'2

mm. long, greenish-white with long white "hairs' (ength at l;t half th9 body diameter). The head capzule was shiny black' the

termini of the true legs also black.- All instars ouservfo fed continuously on flowers or flower buds' The I2 and L3 lanne arp

conrpletely velvetine green with short "hairs", a aarker green middorsal stripe with wbitish zubdorsal margins, faint oblique greenish

white subclorsal <Iashes, and a white lateral line lpiotoit"t" xl:27). In,Lrt and L5 larvae there was a dark green 'wasp mart' on

the fourth segment (photoplate Xl:2g-3L,34)and the above-mentioned oblique marks were nore'pronounced. Some larvae remained

green until the prepupal s't"ge; oth"rs, ooyiy*, showed a reddish-brown middorsal stripe and subdorsal dashes (similar to those in

photoplate XI: 29,30). frrJ n Uy grown L5 larva was 7-10 mm' loog with a proaouoced dark-green, brown or dmost black "wasp

mark". The prepupa measured 
-0.3-g.o 

mm. long, exhibited dull traislucent green-hued brown and violet colors and faint (slmost

unnoticable) white lines. In the laboratory tt e prepupa lay horizontally, under a loose silken net, with a covering of leaves (photoplate

Xl: 33). On1;.l;.94prepupae began tuming dark Uto*, producing6'5-7'0 mm' pupae (photoplate XI: 35) and' by 8' 1'95' a single

female- had emerged. I-aboratory temperature was 26'(day), l8'(night)'
Myrmecophily. Tne ONO is apparent on the larvae as an elongate, transverse, broum ellipse. In Santiago, the lan"ae grew

successfully without attending ants (indicating that they can be consideied facultative). At the collection site, however, most of the

klcsnria bushes had high coicentraiions of the common ant, Dotyrnytmq tener Mayr, workers being black and red, an! !-z nn'

long (photoplate VII: 5). This ant species was observed palpitating the larvae of a Pseudolacia chil'ensis at this same habitat'

L2. pserdolucia zinaBenyamini, Bdlint & Johnson L995 (Photoplate )il, fig. 40).

Habitat. ti,.p""i", looks like a reduced P. plumbeaand was.collected by Luis Pefia & Alfredo Ugade near the water

reservoir ,,Embalse de yeso", north of the Maipo river, south of Santiago in the Metropolitan Regioa. The author visited the biotope

and noted that it is quite similar to that of parque Nacional El Morado near Bafio Morales located about 30 km. away' The col'

lection dates suggest an annual brood with a partial second oae depending on local conditions'

Life History. Adults were observed during November-Obemuer flying among Adeyia gracilis Meyen a vog' bushes'

consistent with usages noted heretofore for Pseudolucia, the* Adesmia bushes are most likely the larval foodplant'

13. Pseutlolucia annanoriaB:tlint & Johnson 1993 (Photoplate XI' fig' 39 & Photoplate XV)'

Hahitart. This beautiful species, marked on the male dorzum by a greenish metallic sheen, is known from the Pre-cordillera

strip of tlre Me4iterranean zone at middle elevations. The butterflyis distributed continously from Alcohuaz, south of vicrfa'

coquimbo Region (the type locality) to the parral Mouutains (Talca, hegion de Maule) some 650 km. to the south. It begins flying

in Septen5er (at about i+oo *.1 in-the warmer biotopes of the north; southward it may not be seen until Febntary' Given these

ditrerences in flight period, the species has one to two aunual broods. Records from June (1989) from Elqui, coqlimboRegion Qeg'

G. Castillo) may suggest " 
ttira', at least partial, autumnbrood. FromAugustuntilDece'mber,1993' theauthorcollectedinthe

nrounrains arouncl s^t"-"n*, principlally about 30 km. south of Illapel (coquimuo Reqion), ":Tq: 
different field itinerary (on fooD

nearly e'ery 6ay. The first specimen of P. annamaric (a slightly wom tematd was taken on 11.09.1993 near Batuco (51 km' south

of Salamanca, 1700 m.). o'1 31.10. 1993 at the same i"dii, 6ut at about 1850 m., three males were collected' On 28'11'93' on

cerro la Virgen, some 75 km. south of salamanca (2850 rn.), four fresh females aod one fresh rt"le were collected (photoplate XI:

39). In these areas the species was distributed in a typicat 
"'ttitoaio"t 

gradient, flying later in the season at higher altitudes' Also

in these areas, the species was always associeted with)desmiaspecies, *hi.h 
"pp""t 

tobe the obvious foodplant' At the lower eleva'

rions cited above, the prostfate species Adestnia aff. sitis clos appears to be ihe foodplant; on cerro la virge'lr, however, 
'4desmia

aff . glutitto.sa Hook & Arn., a bush reaching 60-70 cm. in heilht, is the plant probably-utilized. On Cerro la Virge'n, adult P'

annintnria were flying uro,ri,l these Adesnii shrubs with some males also perched directly on the plant' .l
Life History. Given the field data noted above, study of the lift-histgry of P. annamaria should be possible with any

protr".tJ rt.y io tt 
"r" 

localities. However, considering that the areas sampled were very remote and reached only after long hikes'

iime dicl not allow the securing of immature stages on these initial expeditions'

14. PsefuIucia scirituBalletto 1993 (Photoplate Itr' fig' 10)'

(synonym P. kinbore Bdlint & Johnson 1993)'

Habitat. Thi. sp"c;isonly knouar from a few specimens collected by L. P€fis in Guampulla, 30 km. northeast of ovallc'

coquimbo Region on z.ir.s+ and at ilda. Illapel, coquimbo Region, 2500-2900 m. on I 1. I 1.54. These localities are about 120 km"

apart within the Mediterranean shrubland zone (ofte,n-described as semidesert, mean annual rainfall about 120 mm' [133 mm' at I-a

Serenal). Mr. pefia recalled these localities in cletail and, based on his iastructions, I visited the area northeast of caren in late
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[P- scintilla, continued] December, 1994, and early January, 1995. However, I failed to @counter the species. Two possibilities
may explain this: since the year had been very dry, either early hatchings occurred (ag. August-September) or, immqhrrc stages
were still in diapause. The low hills around Guampulla were visited twice while travelling from from Vicrfis through Hurtado to
Ovalle. Qn 19.9.92, at Tabaqueros (500 m.), 5 km. southwest of Gu4mFulla, a 'desefi bloom' was taking place and the area \ryBs

covered with grasses and flowers. However, this event preceded the description of P. scintilla atd P. Hnbote and the author was
unaware the butterfly's existence. Exactly one yeaf, later, on 19.09.93, knowing of this species, the area was visited again. The
re-9ion was entirely dry with only a few s-nll yellow annuals in bloom. It is possible that these 6o6s ef nnFredictable extremes in
climatic conditions may have evolved a varying diapause in P. scintilla or even one that is multiannual.

L5. Pseudolucia wra Mlint and Johnson, 1993 (Photoplale IX, figs. 1-24).
Habitat. Until recently, this species was known only from a rather limited area of Chile: the vicinity of Volcan longuimay

(type locality), Malacahuello, Las Raices (Tunel), Curacautin, and I-adera Sur (in the Malleco Province), and from northero Parque
Nacional Conquillo north to Termas de Pemehue, Parque Nacional Tolhuaca, on the northern slopes of Volcan Tolhuaca (approxi-
mately 90 km. northeast of Temuco in the IX Regidn de la Araucania). lo both regions, elevations for collection of the species was
1000-1300 m. Pefia & Ugarte (1995) added records from Parque Nacional Nahuelbuta in the Arauco province and the mountains
of liuble province (both in VIII Regi6n del Bio-Bio). Balint (1995) records a female (in ZSM) from Hda. San Manuel, Talca, Linares
Province in the VII Regidn de Maule. If authentically labelled, this record extends the known distribution of P, vera 280 km. north
from the type locality. In regions where tbe species is well known, sdults are on the wing from mid-November to at least mid-
February; there appear to be two to three annual broods. On 3.2.95, in the southeastem foothills of Volcan Longuimay (1100 m.,
above the lrcucarias timber line [photoplate IX: 1]), the species was found to be common and one of the most dominant butterflies
of lhe area. Adults were observed nectaring on Adesmia emerginata Clos (pbotoplate IX: 6) and perching on the bare ground (photo-
platell:3,5). However,afteranhouroffieldworkafarlessnoticeablesmallshrtb,Montiopsisgayana(Barn.)Ford@ortulacaceae),
with violet or white flowers was found to be the actual larval foodplant (photoplate IX: 2). The males were perching (photoplate IX:
3) and nectaring on the foodplant.

Adult Behavior. At the Volcan Ionguimay locdity noted just above, courtship flights were observed. The male flew very
close (less than 5 cm.) behind the female and only a few cm. above the ground. Whe,n the female landed on the ground, the male
landed behind her and started to walk toward her on the ground. On one occasioa a female landed and immediatley closed her wings.
This posture, with the ventral cryptic coloration blending well with the ground, appeared to confuse the male, who began flying about
as if to relocate her. Having no success, the male then simply flew away. Similar to other Pseudolucia, males of P. vera are very
territorial with regard to other butterflies. They perch on small stones, edges ofthe foodplant, short dry branches, or even on barp
soil. While sitting they sometimes rub their hindwings together, a behavior also seen in the female. Except for this behavior, both
sexes usually sit with their wings open (at 45o); however, when it is windy, they close their wings.

Life History. The eggs are white and about 0.5 mm. iu diameter. They are laid on both foodplant molphs (photoplate IX:
7): the ones rvith blackish-green glandular fruits and violet flowers (photoplate IX: 8) and the one with bright-green, smooth, fruits
and pinliish rvhite flowers (photoplate IX: l2). Eg-es were laid on the fruits, flower buds (photoplate IX: 8, righthand side) and calyx.
On one occasion a female was observed carefully laying an egg inside 

" 
dy", an area that would afford excellent protection from

predators. The emerging larvae (photoplate IX: 9) did not consume the egg shell; it was 1 mm. long, olive greeo with a black head
capsule and smooth (with only few "hairs'). Two brown marks existed; one behind the head and the other on the body terminus.
The first three instars were completely green (photoplate IX: 9,10,11) growing inside the flower buds and fruis aside their deposits
of frass. The first extemal markings appear in the L3 larvae, with a bright-gree,n lateral line and faint oblique dashes on the flanks.
One L2 lan a that was showed bright brown "axe blade"-shaped mark on the dorsun just behind the head capsule. The I;l and IJ
lan'ae express two types of molphs, depending on the morph of the foodplant. Larvae on the blackish glandular fruits (photoplate
IX: 14,18) are darker: dark green or brownish red, covered with fine white spots; they have a continuous brownish red middorsal
line (photoplate IX: 17) or a line of rhomboid marks (photoplate IX: 15,16) with white lateral margins @hotoplate IX: l5). On these
caterpillars the suhdorsal oblique dashes are usually reddish brown or dark green with white dashes in beturee,lr them and the lateral
line white with reddish ventral edges, the line becoming yellowish as s prepups. I,zrvae on the brighter Montiopsisplants are brighter
(photoplate IX:. 12,L3) with the IJ larva showing two middorsal parallel rows of yellowish marks. The lateral line is more yellowish
with ventral rerldish margins. Oo these larvae there are short "hair€' negr the head capsule and around the caudal part of the body.
The dorsum and the flanks show only very short hairs. Tbe pre,pupa is 6.5-7 mm. loag and either reddish-brorm with violet tint or
completely green (photoplate IX: 19,20). The pupa is 5.5{ -'n. lon! and 1.75 mm. wide, smooth and at first translucent green,
attached to the foodplant with a gridle. It shows a middorsal bro',vn line, bright brown head area and the eye regions are marked
with a brown hemisphere. Before emer-eence, the pupae turn light brovm with a darker brovm head and thorax. In February, in
Santiago, at 25oC day and 19oC night temperatures, the adults of the third annual brood emerged after 10-13 days. Interestingly,
some L5 lan'ae, 7.5 mm. long and reddish brown with yellowish-red later*lines, crawled to the bottom of the foodplant (photoplate
IX: l8) and under the papers at the bottom ofthe rearing box; these entered what was apparently the winter diapause. The fact that
such lan'ae ivere )'et a-sain differently marked than those others noted above is worthy of some reflection. Their coloration may tie
in sontelrow rvith the environmental conditions of winter diapause.

Ir{yrrrrecophil}. The DNO was evident onL4 & L5 larvae and at the roots of the foodplants were large communities of the
trf ack and red Dorymvntrer teiler Mayr ant (5-7 mm. long). Since these ants are now well known for their attendance with other P.rer-
dolucia, they are most probably the ant attendant for P. vera.
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L6. psdol.acia dtilarsis (Blanchard, 1852) @hotoplate XIII, figs. L22, PhotoPlate *, figi 
-4 

& Photoplate XVII)'

Habitat. This is the most widespread polyomnatine in 6hle, distributed from the National Park Pan de Aarcsr oo the

Atacama coast (some looo km. north of dantiago), to l-araquete (49 km. so'th of concepci6n) and vIII Regi6n del Bio-Bio' neady

550 km south of Santiago. In the BMNH therels one female labeled 'valdivia' (ex Staudinger, Godman & Salvin Coll' 1909-28)'

but it is most likely mislabeled. Aloug the nearly 1500 km. long distribution of P. chilensis, it is locally common on the coast' in

saody d'nes, and up to at least zzcm;. in the precordillera de ios Andes. It is iD the-se common drme habitae that the foodplant

of the species *", ".,"oJly 
discovered, 1 {ilovery answering many questions aborrt Pseudolucia and the probability of a compler

mimicry ring based ot p. ciilensis. pseudolucia aiur*is also the most well reprasented chilean lycaelrid among most collections

and, possibly for this *oo,*", selected by vladimir Nabokov as the type species for the geous. ft-lpp*, however, that this may

have bee,o an unfortuoate choice because the rmique,ness of the species *ng iattem, morphology and life history make it 'the' prime

candidate for splitting off of the rest of the genus'

Ailult Betravi or. pseudolucia &itcnsis isusually the first spring lycaenid in the air and sometimes is the only butterfly caught

on early season field trips. It remains on the wing from mid-August ii" tt" warmer northern biotopes) and appears ia successive

broods at least until April. During this period it niy nrue 
". 

*"! ." tno" to four broods along the ce'ntrd coast but, at elevations

of around 2096 m., only two. ai'ut uiiavior is distinctive from other congeners il that both ryxes, 
but especially the females' sit

very quietly on rnany different plants, or elen o.n the grormd, with wings oe* tt 45o @hotoplate Tmt 0l' Their distinct lack of

movement gives the impiessiorthey are 'listening" oi'waiting ror somettiog' (as familiar-in b-irds) since they do not move for

minutes at a time. Sucu poses are so accessible that-sometimes femates can be touched before they fly away. This sedentary behavior

provided some key for olcerning possible foodplants, since to discover the species life history females were followed from plant to

plant, in each case *arcling r*-oiipogtigr 9t 9tn"t 
informative behavior. at prt" Nacional El Morado, 1800'2200 m', dl visited

plants were recorded *a -rni. [st'iaitially included mostly Asteraceae but also few Fabaceae, Hydroryllaceae, santdaceae and

Berberidaceae. rn" 
"rt "."ry 

high frequtcy of perching on Asteraceae (Conpositae) rysea rlid-l confusion in the search fo'r e

foodplant since most 
"rp*""""aiepidopterists 

know that Asteraceae are seldom used as butterfly foodplants. However, h initiat

stages of the study tn" iouo*log *.-oo perch substrates for P. chilensis were collected and examined for immature stages:

chuquiraga oppositifoliaD. Don, Haplopappus sp., Haplopapprs cft. uncinarus Phil., Mutisia sinuata c'av', senecio glabar'ess'

(Asteraceae), Berberis empardolial-an. @erberio"."""),'eiinchanaliwt chilense Mol. (santalaceae), wild Med'icago satival"'

Adesmia gracilis Meyen "* 
vog. (Fabaceae) aad Phacelia secwtd.a J.F. Gmel. (Hydroffllaceae). All these plants were kept fresh

in the laboratory for prolonged exposure to p. chilensk females. Five females and three males nectared in the laboratory ot senecio'

Medicago, phacelia 
^oa-duinrno*olian 

florvers but produced no behavior suggesting that these were foodplants'

Life Ilistory. Ti" b"h"rnio6 noted above zulgesteA the possibility tbai P. chitensis was an ant obligatory species, rmable

to lay eggs without the presence of the properuupportil! ant. Howwer , D-oryntyma tener Mayr was very cotllmon on and arormd

these plants, sometimes with as mrmy as twe,nty aots oi one branch of Adcsmia gracilis. Thus, ants were added to the laboratory

cages and still no oviposition behavior was noted. Fresh flowers were also added on a regular basis; the adult P' chilensis remainexl

alive but without *y oot"do'riposition. considering the behavior of the Palaearctic obligatory lycaenid Apharitis acanas Khrg

@enyamini 1gg0, page 13, fig.i),which lays eggs close to the ants Dest on the ground, the ground and stones of the rearing cages

were also checked thoroughly and no eggs were-found. These experiments 
"ppo."a 

to leave ao further &venues to be explored'

However, onz.z.t99l,a iemale was obsened in dunes along tbe Pacific coast, 2 km. south of constituci6n, (U) Regi6n de Maule'

which perched for over five milutes with wings open at 45J on a leaf of the weedy ,4mbrosia chatnissonis (Less') Greene (Astera-

ceae). The latter is a typically deminant plsnt in drme biomes along much of the ctitoo coast. The female P. chilensis was nrbbing

its wingsslowly but the,n .t j"a *"mog Ln the plant. This action immediately caught atteutioa because of the us'al sedentary habits

of the females. It crosJ the plant aod-crawled tnto the parasi ttc cwcara raoemosa Mart. (det. Prof. Luis Farmdez, general commolr

name 'Dodder"; tuat was ooi,itt upon the r{. chanissink. There, on be Cwcata flowers it laid an egg. one more egg was layed

on the cuscutaplant,s filiiorm stem and two more on a leaf and spiny fruit of the hostplant r{. chatnissonis' on 18'3' 1995 at Parc

Nacional El Morado, 22OO m., adults of p. chilensis were active near the natural sode streaoos ("Aguas Paninavidas) always not

far away from plaots with Dodders. In this biorc. cusata mioantha choisy, a species with elongated fruits, was growing'

Generally, these doddere were dry but some edges were still fre.sh enabling the last generation_of P. chitensis to still have available

foodplant. A search of the biome yielded eggs and larvae on and close to the c. micrantha. In late sumner and during the winter

Dodders are dry and starting growing agaia in early spring. The activrty of P. chilensis is fully synchronized with the growing p€'riod

of this foodplant. IB parc r.i"Jioo"r g tutor"ao there is 
" "lo, 

,lit of P. chilensis activity upland wbe'n Dodders at ihe lower altinrdps

become drier and fresher C. mictantha is more available at the higher altitudes'

As far as is known, this is the first recorded foodplaot usage-ofpoisonous cuscutaceae/convolvulaceae plants for Neotropical

Lycaenidae. scott (19g9) recorded cuscutl Qronovitli for Deciduphagu,s a,ugust-inus <*=Y.fl (common usage sometines the

homonym augustus Kirby and placed historically io ' Catlophrys' , oi " tirttotio' ; Johnson lgg2, tr his European-published revisim

of palaearctic "elfins" described Deciduphagus as the sistei genus of old v/orld non-Pinaceae feeders of this group [the sister group

of piae-feeding New World Incisaliabeiagotd world pine-rlders). Fiedler (1991) recorded four species of Lycaenidae for convol-

vulacea (Tables 17, lg [including afrotropical Aphnaeus eril<ssoni arld Spindasis lohita]). For North America he noteAD' augustinu'

These lvcaenids are all hairstreak or elfin butterflies (Theclinae, Eumaeini). Thus, it is believed that records herein are the first for

this group and the Polyommatini.
The eggs, 0.5-0.6 mm' in diameter'

this parasite's plant host (Photoplate XIII:
are white and laid separately on all parts of thes Cuscuta foodplants and nearby parts of
g). In the laboratory tne Ll larvae emerged after six days; it was 1.0 mm' long,
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completely whitish-green, with the first seglDent whitish and the head smooth_broqD (Photoplste )Ctr: 9). It was completely smooth
e19ent for six anteriorly dir€ct€d 'hairs' bordering the head capsule and five posrcrioflydiroct€d 'bairs' at the terminus of the
aMomen. Along the flaok on the second and third thoracic segm€nts werp also s nunbgr olshorte" 'hairs". Tho larvae did not con-
sume the egg shell but began feeding on the fruits and flowers of the Cwcuta foodplant. The lawae soon become pale yellow-
or,ilrge- very close to tho color of the foodplant. Such cryptic coloration continues thrrough 12 and I-3 la11 ae (attaining a telrgth of
I *.1' occasionally with a greetdsh tint. Pattem details include only a tight broum or light green henisphericaf -""kid on the first
dorsal segment behind the head capsule and a narrow light brovm line elong the dorsum-th8l bocomes dlrk", oot tho ioney gland.
Usually the dorsal nectaring organ (DNO) and the two tentacle organs (fO's) are well Darked. The 12 md IJ larvae are also gener-
ally smooth, with only a ferv short white 'hairs' around the anterior and posterior t€rmini @hotoplate )iltr: l0). Remarkabiy, the
L4 and L5 lanrae are quite different, showing s number of color pattems: brorraish r€d with boli cream colored zubdorsal lateral
lines, oblique bro\rmish red dashes edged with white, or greenish-broum in ground color with crean colored zubdorsal lateral lines
edged with broumish red or pinkish (or sometimes with wider redorange nargins or a dark broqm dorsal line with yellowishwhite
margins). The DNO is always well-marked, "framed' with a rectangular narting breaking the continuity of the dorsal
line. The suMorsal oblique dashes are brown with dorsal and ve,ntral creamy white margins @hotoplates )iltr: 11,1i,,13). The I5
larva grows to about 11 mm. long and 4 m-. wide. The colors fade h the prepupa; the oblique white O"rnes and the lateral lines
become brownish and almost unnoticable; the prepupa measuras only 8-9 nrm. @hotoplato f<m:1S; and pupation occurs under leaves
or in a loose silken web amid the Cuscwa foodplaut @hotoplate )iltr: 1?). The pupa (about 7.5 .-. i."g has a girdle and, when
fresh, is light broum with dark brown veins in the wing region and red dashes along the abdomen; it become,s dark broqm betore
emergence (Photoplate XIII: 16,18). The diapausing I5 larvae is entirely bro'rm and positions itself under leaves @hotoplate ;gtr:
19) or inside a loose silkelr web amid the foodplant. On one ocassion three lanae from Constituci<h were observed rmdei one leaf;
when the leaf was tuned upwards, the larvae descended again !o the underside. As noted herelofore for Pseudolucia andina, this
aPpears to be a case of communal larrral roostitg. During the rearing experiments, larvae from various collecting locations, and from
different original Cwcata species, readily switched their utilization to other othet Cwcata species zupplied in the laborarory,
irrespective of fruit shape. knlae collected at Constituci6n on 12.3.1995 and pupating in orly April showed tachinid parasites.
On 14.4.1995 two tachinid flies emerged from a total of fifteen wild-collected larvae. This is a 13.3% occrureoce of parasitism,
somewhat higher more than observed n P. andina (6%) and P. avishai (ll.l%), all species being attended by Dorynyrnq tener
(see below).

Myrmecophily. Myrmecophily in P. chilensis is of the facultative type (Fiedler 1989); in the laboratory thc specias was
reared both with and without ants. The attending ants were studied from two biotopes. In the coastal dunes of Constituci6n, on
13.2-1995, Tapinoma antarcticwn Forel and Braclrymytmu, laevisEmery were collected onAdcsmia clwmissonis near larvae of p.
chiknsis. The smallest of these snts (8. lacvis) was also associated alrn with Heoda atacanw (Lycaenidae, Theclinae) larvae from
Cordillera Santiago. Beneath the A. dtnnissoni.r, near the roots, was also formd a yellowish 6161t, Solcnopsit Soyi Spinola that
appeared to be possibly a noctumal species. In Parque Nacional El Morado ('P. N. El Morado), Dorymyrma. tener Miyr was ob-
served on all the Cusana species as well as their hostplants. TWo larvae from P. N. El Morado were brought to the laboratory along
with their Cuscwa foodplant and two D. tencr emlts that reftrsed to leave thern. These ants were inhoduced to a different lana, from
Constihrci6n, that appeared to be signating to them with its pair of eversible tentacles. In less than a minute the ants began palpitating
thelarvaand'milking" theDNO. On 15.3.1995 anS. gayi antwasintroducedtoalanrapreviouslylivingwithD. lener.-T\eS,
gayi ant showed no interest in the larva and died after two days. To the contrary, however, tuto D. tenq afiq one from Constituci6n
and one from P. N. El Morado (each of which had been 'milking" larvae at their collection sites) were inhoduced to the vial with
the P- chilensis larvae and in less that 30 seconds began fighting until one was killed. This plenomeqon was also noted in the D.
tener arLts attending Pseudalucia andina larvae at I-a Parva, Cordillera Santiago (see Benyamini & Bdlint, Report 5t).

18. Pseudolucia &ar|rrteBfilint & Johnson, 1!D3 @hotoplate )iltr, fig. 34).
Ilabitat. Until recently, this species was known only from the Argentine provinces of Mendoza and Neuqu6n @6lint and

Johnson 1993). But while checking the'collina'-like specinens in the National Natural History Museum, Santiago, a male of p.
charlotte was located from a locality in between that of the coastal Pseudalucia beryanini aad. 

-psetdolucia 
collinarvhich occur in

the lower Precordillera of the Andes. This worn specimen was sent to Dr. Zsolt Bdlint who confirmed the identification by both the
wing pattern and genitalic_dissection @rilint g"o. pi"p. No.589). The specimen label reads "Chile, pr. Valparafso & Santiago, Cues-
ta I.a Dormida. INT.BIOL.PROGRAM , L97O-1972.I-eg. A.R.Moldenke'. Cuesta La Dormida is an unpaved mountain road, often
used as a short cut from Tiltil, Chacabuco Province, Metropolitan Reg. (60 knr" by road north of Santiago) through Olnue and Sn.
Francisco de Limache, Quillota Province, to Concon (some 70 km- to the west along the Pacific coast, Vaiparafso V Regi6n). The
collection area is on the southern slopes of Cerro del Roble (?-?-22 m.), where Dr- A. M. Shapiro collected the type ilatefial of
Eiseliana probabila and Heoda shapiroi (Johnson et al. 1992) and is best defined as belonging to the Cordillera de la Costa. On
21.08-1993, Heoda shapiroi was collected at Colliguay, 20 km. south of Cuesta la Dormida and , o1-27.8.94, Colias vautieri a,,dB4,-
tus archidamas were found near Quillota about 30 km. to the northwqst. A specimen of P. dtarlottewas located in onrly one other
local collection, a male collected by Pe'fia & Ugarte at Puyehue Pass on 28.12.93 (1300 m.). It is marked typical of the species with
an orange patch mediad to postmediad on the DFW (Photoplate )ilII: 34). The above-me,ntioned males represent extreme disjunction
for the species, nearly 1000 km. wirhin Chile, and at their closest proximity to Argentine populations separated by some ZOO t-.
across the highest part of the Andes. If this type of distribution suggests rerrmants of an ancestral population, it may go back to
periods where Andean uplift in the region only slightly exceeded 1000 m. whereas today the 'Continental Divide" is ainLly 3000
m. (at Paso Bermejo). Additional comments on the habitat are included below among more detailed notes concerning adult behavior.
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TABLE 1

Kill-ratios of Parasitic lYasps & Flies in X'our Annual Broods
of the Pacific Coastal Chilean Pseudolucia benyanini

Note The frgures are related only to fully gnown larvae and ignore caterpiltars that died of disease

or starvation. Period of experiment: 9.1993-11.1994. All data presented are from the type tocality

at Plchicuy.

* : After diapause.

BROODS 1st Znd 3rd 4th

No. OF LARVAE (I00Vo\ *3(100) 21(100) 7(100) 9(100)

No. & Vo OF
PARASITIC WASPS 1(33.3) 9(42.8) 2(28.6) 7(77.7)

No.& 7o OF
PARASITIC FLIES 1(33.3) 1(14.3) L(14.3) 1"(11.1)

TOTAL KILL
RATIO IN Vo 66.6 47.6 42,8 88.8

Comparisorrs to raw
various experiments

Pseudolucia andina:

kill-ratios computed from random numbers of larvae reared in the

summarized in LIST 1*:

6Vo; Pseudolucia avishaiz tL.LVo

*For conditions and numbers see species

Pseudolucia dtarlotte, continued. . .

entries of these species under the subtitle "Life History' in List L.

(LIST 1, continued...).

Adutt Behavior. To further investigate the above-menfroned records of P. &orbtte, Cuesta la Dormida was visited several

times from September to October, 1995. Crossing Paso Bermejo on 19.9.95 (fron east to west) a ft,esh male was collectsd about

140O m. north on the road summit in a parch of some doza, ot more fre$ly emerged Chorizgtthc virgata Benth. plants. Further

down the road in Quillota Province, af I25O m., a larger more mature conmmity of C. irgaawas located and here seven males

and one female of P. dtarlottewere collected. Unfortunately, cold and rainy weather delayed the next visit to this locality to 8.10.95.

This was a sunny early spring day and at 1250 m. males were actively flying in the vicinity local Clwriuttthcplnts. The butterflies

werenectaringontheyellowflowers ofttrnyGoyopltytonspecies(Onagrscese). Malesatthislocalityexhibitodanobvioust€rritodal
behavior, actively eng"grng a large number of common lizards who were ocorpying the sane area. Unfortunately' the pu.gnacious

activity between the butterflies and lizards mtde it iryossible to get within 7O cm. of the Pseudolucia with a camere. At rhis range

one P, cftarlotte actually 'attacked' the camera, flying directly to\Mards it and veering offonly at the last second. Adults of both s€x€s

were perching on the ground, on small stalks, or on d4r ste'ms the prwious year's C. virgataplnb' rubbing their hindwings together

or sometimqs ope,ning them to 45". One female was obserrted on a Chroriznnthe plant, walking over the surfac€ as if to ovipocit.

However, this early in the spring the plants had only leeves- aod no buds ot flowers- and no eggs wero lgid. At this localig' rains

had come late and it appeared possible tbat the species had emerged too early. To investigate whetber an dtemative foodptant nigbt
be available this early in the season, exploration was made farth€r west where two males were seen flying over a low vegetrtim with

tiny white flowers. These plants werc Pectocarga lincaris (R. ef P.) DC. (Boraginaceae) and werp being used as a nectar 6oulpc.

However, also nmid these flowers, at 1150 to 12OO rL, ufere individusls of Moniapsis cqitata (II. & A.) Ford @orhrlacaceae).

Even this ealy in the year this plant can have flowers and fully groum fruits. Indeed, after careful search' one uohdched egg wts
found among the flower buds as well as an I-4 lan a feeding insido a fruit. Thus, llke Pseudolacia ollirc & P.. $ryt1ssa, P. dtobtte
also utilizes an early aad fast-growing Motttiopsis as the foodplant for its first and second brcods and lat€r switches (in carly No'
vember) to Chorizanthc for its third brood and possible fourth one. Notably, at l25O m" at this locality' individuals of Montlopsis

capitaawere first seen during the author's second visit. Howwer, this spocies is so small it is possible it was there druing the early

spring but simplY not noticed.- - 
Life History. The egg is typically lycaenid, colored white, about 0.4-0.5 mm. in diameter, and laid among the hairy flower

buds of the foodplant. Given the long distance to collecting localities from the residence of the author, only the egg and later stages

of the larvae were able to be studied. The L4 larva is 5 mn long, pinkishwhite and coverpd with tiny white spots all over its body.
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Along the dorsum and around the lateral areas are whi&e 'hairs'. There is a coatinous reddish-pink niddorsal shipe, edged with whiteand intemrpted only by brown zurrounding ae o{Q. Along the uppor zubdorsal arec ale lines of whitish-pinkparchl and reddishpink oblique dashes which, on each segment, co4ioin nw i ag-za! [ne. Beneath tnir ri"J-a piot band tbst with a thin rcddishventral margin' The ri larva measures up to 8.5 rt-.; its DNo ,oa ttrro organs Go O il whitish. The prep'pa .*"'*-7 mm' and is dull pink. Prior to pupation in the laboratory, caterpillars q"rJud uereatn ine fu r;,,i'g the bodn'of thu,ori"gvial and positioned themselves upside dorm. Resulting pupa€ ..;r"rrd 6{.5 mm. with a tiny girdle; they were light brouar whenfresh with a middorsal abdominal reddish broum stripe, zuua"rsar reddish brcvm nartings, grir"irn broum along the wing case andhead capsule, and with a light broum thorax. A few scattered, short, and lighter coloredahaire' occur. along the border ofthe abdo-men, the wing cases, the thorax, and the head . N 24oct l7'c daylnight t€ry€ratur€s, Oe pupae natcna after twelve days. Diapausewas not obsenred but, if typical of the genus, should occur in the last instar..
Myrmecophily. At the tocality tbree kinds of ants were notod: a fuy Bra&yyrma sp. , another species quite near Dory-myrung ten*, and a very fast golden-black species (most likely canporcttu atiunsx spinot4. 

'ei ** collected on ae rooagant.
These species may b atteNdant on P. clurloue but, given the renote collecting locality, oo ioth", shrdy was possible to doc.mentthis.

Taxonomic Note. To further investigate the identity of apparently disjunct P. chulatte poptilations in Chile, fresh materialfrom cuesta la Dormida was forwarded to Zsolt Bdlint forstudy-.- sdlin-t opined tbat this nate;ai showed a female configurationlike that unique to Pseudolucia qllina. There are two possibilities: either the only confirmed Chilean population of p. Eurbtteis from the Puyehue Pass, or sfirdies thus far at Cuesta ta Oormiaa nave produced two syryfrc pseudotucia. Givq,thisinformetion
(as noted elsewhere in this paper), disjunct chilean populations taxonomically near P. 

-&irlotte 
prc1,o1bly $Narrant a complete rwien,

as to their specific identity. Also, it is highly probable that additional, yet unstudied, intervening populations of this pssuda\rci,
ssmplex exist' Disovery of these will be important regarding their identry coryarcd to tJpical lrgentine p. dtarlotteand the p.
charlatte-like populations now known from Chile.

19. pseudolucia laninBdrlint & Johnson, 1993 (photoplare XItr, fig. z3a3 &photoplate xvIII).
Habitat. The original description of this species located the type locality as 'wLt' of National park Nahuel Huapi; it is actu-ally about l0o km' to the north. Additional Chilean material ws coilected by Nielsen & Karsholt on l0-ll.l2.g1 at puyehue pass

(1300 m') and on volcan Antillanca (1100-1300 m.) (Zs. Bflint pers. comm.). on 15-16.2.95 tho author visited the slopes aad topof volcan Antillanca but no adults Psettdolucia were seen. Not giving up, search was made for early stages. Eryty eggs and freshlarvae were found on the proskate shrub 'lfke Adesmia varua ciseb. mis is one of the doninant plants on the outer slopes extendingdown to Refugio Antillanca on the internal flaoks of the craler (at 1300 n). The prostrate speciee Adatmia tonsipe$phil. grorvs
on the volcanic soils near the summit and also may be a foodplant. The plants inside the crater on which lanrae were formd werpin wind protecled areas. some empty eggs were founi further doum the slope near Hotel Antillancs. The soil in that arrea is volcanic
ash with very sparse vegetation. Timbedine here for the Notofagus foresiis at about ll00 m.

Taxonomic Note. The inmature stages decribed below as P. lattinare Bsed on knowledge of the adult population at thatlocality and have not yet been confirmed by emergent adults (aboratory populations still in diap":use at the time oi this qdting).
During visits to the locality two other Pseudotucia species were also collectod in smaller numters: p. tonara,ano Oe poputacon
previously identified as Chiliean Pseudolucia charlone in the entry just above. The laryae described below do not look liko thosepreviously associatod with P. charlottebut eluldr€present P. tarnwa, or, considering the foodptant genus, and nearby dishibutiolrs,
possibly also P. graa (see entry 20, below).

Life history. The-eg6 is typically lycaenid, white, and (in 90 % of observed cases) laid on the underside of lower leoves just
over the ground, perhaps for protective purposes. A few eggs have boelr seeo ovipositei on the calynr. The young la^re does notconsurp the egg shell @hotoplate )iltr: 25). I-arvae feed on flowers and on internal parts of the leaves, leaving-thin Lnst.cent areaswhich appear almost like 'windows'. The Ll larvae is about 1.o mm. long, greenisn white with short white dorsal and lateral'hairs" the latter which remain at least until the L3 stage (Photoplate )iltr: fi. 

-T\ehead 
capsule is shiny black and therc is a tiny

dorsal brown spot located immediately behind the head. I:wae in all stages are coryleooly g€€n and o""ny ia*ti.A to the color
of th,e fruits of the foodplant. Marlcings are confined to a darker green to b;umish nijaorsar iripe ledg€d u/ith white), aarkei gr"en
subdorsal green dashes also edged with white, and a lateral line which is whitish with tnin ventrai Lroqrn margins. The last instar
larvae are velvetine green, about 9 mm. long, smooth, and with all the whitish marginal markings mgch more yluo*irn pmtopLtu
XIII: 31); in this instar the dorsal area of the first segment has a unique bronm rnomUoia mark. The last instsr feeas cofuietefy o"
thre fnrits, opening Large holes in the skin snd also consuming the seeds. Thero are a fen, larlae in the sample which appear- different
than those described above @hotoplate )ffi2 ?Ii,27,28), beLg whitish yellow-greea with a dashed red line on the dorsum, obtiq'e
red zubdorsal dashes, and a dashed red line with yellowish ventral margins. There is little reason to suspect that these represent a
different species, since as noted before for several Pseudolucia qrecies, the colors of such individuals pericctly narch the yellowish
red flowers of the foodplant. Diapausing larrrae are completely green, turning later to broqm and 1aeaswe ai,out 6 mm.iong. In
the laboratory, they crawl beneath the papers at the bottom of the rearing vial @hotoplate )iltr: 32), in nature possibly below simes.

Myrmecophily. The DNO was readily observed in most of lA-l5lan,ae. At thecollecting locality L the crater at Volcan
Antillaca a Dorynyrmet ant (some 5.5{.5 --.) slightly darker than D. terar was collected; in tle fiftitt localities a 7-g -m. long,
black, Canponotw-like ant was collected on the foodplants. These arc possibly attendant aats but their precise identifications hsve
not yet been retumed by specialists.
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(LIST 1, continued...)-
20. Pstutwiasda (Kithler 1934).

Ilabitat. Note that the possibility of this species being represented by materirl covered in another entry (P. lazin, just above)

has already been indicat€d. Search for this species was undertaken by carefully c;hecking availableliteratrre and the local Gileen

collections for specimens that might zuggest explorable localities. In doing this it became clear that this little-knovm taxon is is most

certainly " *oii"1a Chilean tp""io, inn"Uiti"g the southern chain of volcanos along the Argentine border from Rio Blanco,

Curacautin (near Volcan Longuimay, (DQ Region), and Volcan r laitns (3125 m.), 70 km. east of Te'nuco (in (D0 Region de la

Araucania), o at least Volcan-Antillanca (150Om.) and Parque Nacional Puyehue, 90 km. east of Osorno' ((X) Reg. de Los Lagos)'

more than l5O km. to the south. Pefu (L967) ne,ntions 'Itylos planbea grata' eollerltd at 'Chile Chico 24l31-Xtr-1960'. This

locality, in (XI) Regi6n de Aise,n on the southern shores of I:go General Carrera (Lago Buenos Aifes)' erteods the reported

distribution fot p. grua south by 9OO km-, very close to the reported occurr€nc€s of P. grata in the Chubut Province in Argentins.

Considering the knovm occurrenc,es of P. grata, it is on the wing from mid-November to the end of December. There are three worn

males in the collection of tho university oi concepcidn from 'volcan lraina, L2.12.195o'possibly collected by M. Rivera. In early

February, 1995, volcan longuimay was visited with search for P. grotainmind. The species was not formd althougb Pseudolacia

vera wasvery cornmon 
"t 

tn"1o""tity. proceeding southward to volcan Llaina in Parque Nacional congrrillio no Psetrdolaciawere

observed and it is assumed the season was, this far south, much too late'

Life History. ,4desmia emerghtaraClos. was abrmdant at all the locatities explored for P. grara and appears to most probable

foodplant of this taxon. Seasonal 
"trort" 

rnoon be nade to snrdy P. grata; timo available to the present author did not allow

rediscovery of the species.

2L. pseutulucia andirrt (Bartlett-Calv€rt, 1894) (Photoplate )OI, figs. 1-11 & Photoptate XV).

Habitat. From ianuary to March; 1993, the author was studying the biology of @lios mendozitu Breyer in the ATtog*
Regi6n on both sides of tne cnle-argentina border around raso rermejo. From the beginning qf rhis work a competitor lycaenid

tariae was eating leaves of the sarne ktragatus an otianu,s foodplant. The lycae,nid proved tobe Pseudolucia andirw. The species

inhabits the precordillera and lower valleys and slope,s of the central Andes near Vdparafso, Mehopoutan Santiago and Rancagua

Regions, to the El Radal mormtains near Thca, in R;gi6n del Maule. At its northern limits of distribution, P. ardina flies from 2100

m. to over 3g00 m. but it is known as low as 1700;. at I-a konora, Rancagua (23.12.1954) and 1100 m. at El Radal (oct. 1954)

at the southern limits of its distribution.
Adult Betravior. Males of. pseudolucia andina sit on the ground close to the foodplant or at the edge of foodplant leaves,

rubbing their hindwings together. As with most congeNrers, they are aggressively tenitorisl. Oa 8.12.94, in Parque Nacional El

Morado, near the Lagoon 
^1226p ^.,adults 

were active near their foodplnt(,4stragalus cruclcsla nksit (II.& A.) Gris€b., see below);

a male was see,lr 'intercepting" Yranea latlnnoidcs individuals and driving them away from thelabitat.

Life History. pretdolu"ia andhta was reared from three different localities and at each of them it us€d all the available

species of Asffagalw. At portillo (3050-3800 m.) the females oviposited onA. arnotianrr (Gill.) Reiche., A. rnonticolaPhil. and

A. cruclcshanlcsii @hotoplate XII: lA). At Ia Parva (2800-3000 m.) females oviposited on.4- looseri Jobnst., at Parque Nacional

El Morado (2100-2550 m.) on A. cructcshatilcii. It is noteworthy that the altitude of these three locelities decreases successivety

southward. pseudalucia irAn-flies in one or two annual broods d€e€tding on altihrds: !e,{een llfl) m' (El Radsl' Tdca) and

20fl) m. (Cord. de Santiago, Lagrmillas, Bafios Morales) the first brood emerges in eady and has time and availeble

foodplants to produce 
"ilt"i"ioou--o* 

generation. At its highest aftinrdes ofoccurrenpe, only ono aonual brood is produced, the

first adults (males, rmoptate )ilI:. ll)-appearing in early Decem!9r Qortillo 3100 m", Aconcagua Reg.; Ir Parva 2800 m"'

Metropolitana Reg.; I: 6ooo, 1zo0 rn., Rmcalra, Reg de Maule). The relatively low teryerahrres at these elevatiotrs etrable

the larvae to grow rro*ry *a *tm airp"ur. r" G trru"-io about two months. It csonot be ruled out that in wsrm niches within

this flight zone, and with the gree,nhouse effect of rising teryeratules, a second brood may also occur at 2'6q)-3800 m' ia the Alpine

belt. The eggs are typically lycaenid, white or greenisi-whiie, O.5 nmt-in dianetsr @hotoplate )il: 2) and laid on the steins, leaves

and flower buds of the z{.rrragatns foodplants (A quckshait<sii at Portillo, I-a Pana, El Morado [Photoplate )OIz Ll, A'-ry|iaruu
atportillo,Aconcagua,3o5G38oom.,A.motrtiolzatPortillo,3l0om.). onv+.1.93,nt?ssom.,belowtheglacierofElMorado

National park, an isotated A. quctrshanpsii plant was examined and eight eggs w€rc located deep on an inside st'em, only a few

centimeters above the ground. Also, at portillo (3050-3200 m.) a similar simation was noted on,4- cru&*hanlqii and the larger

species A. monticola. mis Oeep p€netration of the foodplant for oviposition nay rcsult fron femlles hiding from the wind' It is

possible that such ovipoJtion."i "r* 
occur during rong periods "i + and cold vftich often delimit the flight activity of this

species. Crawling deep inside theioliage may atso giie pJtection to femalee from the locally common lizards (seea often at Portillo'

4.lz.Lgg3)if, indeed, suc'h reptiles nfr o*iu uuttirnio palatable. Thg Ll lanra does not consums the egg-shell;.it is about 1.25

mm. long gree,n colored with with white hairs and black iearl capsule. It feeds on the leaves, digging a smlll hole in the epidermis

and through it *"*-i"; the nesophyu tissues @hotoplate )ilt 3 [noteat bottom of tL annotiattrlrs leaf the small 'window' entering

hole and, in the middle,k tnu l651,i c-2Llarva feedinjon the mesophylll). Ll and uL td on lesves; 13 larvas penetrato the pods

(photoplete XII: 4 [observed ot,4. orrctianus srrd A.-cru&shaill6li) vrhere they reside soii thli frsss' consuming the eeeds and the

shell of the f it. sometimps they close the entrance hole with a silken net lor protection (Photoplate )il: 9). q/- boseri (s

species with small pods) or * pt ot wlere no pods occur, the larvae feed only olleaves and are mostly noohrmal. During thp day

they descend to lower parts of ihe foodplant, evelr to the roots or rmdef, the ground. 0^2$-2.93 at Portillo (3050 m-) mo'y 13, L4

and 15 larvae were for-a niAi"g * the bottom of ,{ . crudg'hantcsii plants nfiere they vrcre tigbtly pressed together (a behavior pethaps

offering some protection against tachinid and ichneumonid prra"it& freargnuy observed near the foodptants). The later instar larvae

are quite large, achieving lengths of 13 mm. and widths oi:.S+ mm. Some are coryletely geen with a darker green rniddorsal

stripe edged witn wnite aid *uaotor dark green oblique dashes with_w_hire edges; their head cepsulee are shiny black with very short

blackish 'hairs' extending 
"ro"g 

tn" aMoJen (photoplate r<IL 4). 15 larvae found rmder stones ranged from reddish to orangish-
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Tables 2-4
A Series of Tables Comparing Diversity of Polyommatine Larval Foodplants as now Understood in

Chile with that Known from other Comparable Land Areas and Regional Ecologies Worldwide

Table 2. Raw ("unadjusted") data on foodplant diversity measured simply as the number of
larval foodplant families and genera utilized in Chile, California, Israel, Europe (west of Ural
Mountains), and North America (north of Mexico).

Table 3. Data adjusted for diversity of foodplant usage as a percentage of total flora (families
or _eenera) in each area

Table 4. Data adjusted for differences in geographic sizes ofthe areas.

.Raion&ft latd aeas. Cglifornia snd Isra€l compare interestingly to Chile because ell bavo

Mediterraneao climates r+'ith nei-shboring alpine and desert zones; they are also loceted in similar
latitudes. Chile, despite its greater length has most of its Polyomoatini po'pulations in the Ceotral
Mediterranean zones. Califomia is a aorthem, Nearctic, bioclimatic 'mirror-image" of Chile ufrile
Israel is a Pdaearctic bioclimatic 'mirror-irnage' of Chile. Comparisons to the larger faunas of sur-

rounding continental areas @urope west of Urals), North Arnericao (north of Mexico) add interesting
contexts for the above comparisoa; such comparison in South America might also include Argentina,
but no comparable bioiogical work has beeo dooe there.

Data sourus: Marticorena, 1990 (Chile); Hickman, 1993 and Scott, 1986 (California); Feinbrun &
Danin, 1991 and Benyamini, 1990, 1993 (Israel): Chinery, 1989 and Stace, 1991 (Europe); Scott, 1986
and Edit. Commit. 1994 (North America) as summarized in Table 5.

Data summarized herein regarding familie,s and genera of foodplants in use by the Chilean
Polyommatini considering the following elements:

n : Total number of Polyomrnatini specias
nl : Total number of Polyommatini with known foodplant (F.P.)
Ff : Total no. of foodplant families
Fg : Total no. of foodplant genera
S - Area in thousands of square kms
Pf : Total no. of plant families in the zonelcountry
Pg : Total no. plant genera in the zonelcountry
Ps : Total no. of plant species in zonelcountry

Table 2. h{R. OF
POLYOMI\{. SP.

REGIOI{
nl

}IR. OF
FOODPLANTS

PLANTS AREA IN
(TOTAL r{R.) TTIOUSAI{DS

of
sq.kmsPgFg

CHILE 29 22 ll 184 1008 5739 755.6

CALIF. 2s 29 97 173 t222 5862 495.9

ISRAEL 3l 26 l8 136 853 2780 40.0

ET]ROPE 7r l8 37 203 1541 t1557 10477.858

32 r03 zto 2350 18000 19312.4N.AMER. 31
(N.OF MEXICO)
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Table 3.
The adjustme,nt for diversity of foodplant usage as e percentage of total flora (families or ge'nera) in each

area is computed as follows:

R., = : x,'oo ; 
=ffLi'risll"tiili"PrartltP l'at = E.P. relatl've illvsttlty b t

Calculating this ratio separately for plant families (Ff, fg and for plant genera (Fg' Pg) r€sults in the following:

CEILE CAITXFORIIIA ISRAEII EI'ROPE NORTE A}TERICA

RD

Ff
Rdf:--X1OO

Pf
3.26 15. 03 L3.23 9.86 15.24

Fg
Rdg =: r- X 1OO

Pg
1. 09 6.79 5.39 2 .40 4.L3

Rdf
--I-

Rdg
2.99 2.2L 2.45 3 .69 3 .69

TABIJ ADJUSTED FOR DIVERSITY OF FOODTI,AIW USAGE
AS PERCET{TAGE OI' TOTAL TT,ORA

Table 4.
The adjustment for difference in goographic sizes of areas is coryuted as follows:

. n*F F n
sr - ------- x looi a!rd, sLnce Rd E - x loo one tlren cotlPutes 8r - - x Rd

g*P P s

where : Sr = sPec.les r.lchness
Rd = Relatlve dLvereltY

3 : xffi""il:i:"tr:1":n:nff::'
Calculating this ratio r€sults in the following:

ZONE CEILE CALIFORNIA IgRAEe ET'ROPE N.A!{ERXCA

Sr

n
SffL=-oDXRdf

flr)

0.1035 o.757 9.60 o. o49 o. 0236

Srf =
n

--- X Rdf
s

o. 1338 o.757 10.25 o. 060 o. 0214

TABLE ADJUSIED T'OR DIFFEREI\CES IN GEOGRATHIC SUZE OF AREAS

OBSERVATIONS-
As further noted in the text, it is apparent from Table 2 that although the Sotal number polyommatine

species in chile is close to all the other areas (except Europe), $j:s,t*t extremely low numbers of families and

;;"* of foodplants. Thus, the adjustment is nade representea in lable 3. Considering Table 3, one again notes

strikingly low figures for polyomiratine foodplant diversity in chile(california and North America showing far

rrigi"r-na"ol. 
-eaj*t-*t in Table 4 attempts to counter the problem of conparing large geographic areas to

-#"u", 
ones. yet, bhile still maintains low values while another much smaller area (Israel) shows twice the diver-

d,y ;i,h" former. Regarding the Chilean data one nust consider the effects of (a) relative montane and austral

isolation, (b) relative geologic youth and (c) possibly greater 'catastrophic pressures' of the Qusteflmry glacials,

", 
*ir 

"oitri6oti'g 
b m" p"""i l of foodplaniradiation among chilean Polyommatini. This paucity probably also

accounts for the ii-it"a *"ttern ranges of polyommatines (compared to c€rtain other butterflies) in the austral

regions.
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TABLE 5

Baseline Table of Polyommatine Larvar Foodplants utitized
Comparing Chile to Other Areas of the Wortd

Updatable Table for Field and Iaboratory Workers as of November 1995 Based on Tabulations
of the Author.

Sequencial tables numbered 5.1-5.7 and keyed to genera along right hand margin. Numerals
inside the Table record the number of butterfly qpecies using particotat-geoera of families as larval
foodplants; the "Total" represents the number of plant genera and families being used as larval
foodplants. Updaable totals boxes at end of able 5.7 for convenience of active reJarchers.

sources are same as Table l.; order of Families is from cronquist 19g1.

* calculated as all of North America minus butterfly species and
larval foodplants that don't occur in California
** in the Holarctic Realm including Astrocanta.

Table 5.1.
Ranunculaceae

Hamamelidaceae
Morac@e
Fa.-eaceae

Aizoaceae
Chenopodiaceae
Amaranthaceae

Portulacaeae
Polygonaceae

Plumbaginaceae

LounErleS/FregJ,ong
Plents cHrLE llro.rr] li,=*o.. llrr"o",

Aeui lrgie

Frgrcter

Trianthcne

Chrnopodiecstc Atriolex

Srlicornia

He I ogcton

Portul lcrcr.e f'lonti093i3
( Ce I enctrinir )

::::::::_____
Oxy thcca

Chori, z.nthG

Plunbegin.c?-e Plunbego

Acrnthol inon

Statice
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Table 5.2
Cistaceae

Capparaceae

Empetraceae
Ericaceae

Diapensiaceae
Primulacaceae

Crassulaceae

Saxifragaceae
Rosaceae (partim)

Table 5.3
Rosaceae (partinD

Mimosaceae
Caesalpiniaceae

Fabaceae (Leguminosae)
(partim)

Lountrle9/ xegtong
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Table 5,4
Fabaceae (Leguminosae)

(partim)
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Table 5.5
Fabaceae (Leguminosae)

(partim)
Elaeagnaceae

Cornaceae
Aquifoliaceae

Euphorbiaceae
Rhamnaceae

Malpighiaceae
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Table 5.6
Sapindaceae

Hippocastanaceae
Aceraceae

Anacardiaceae
Zygophyllaceae

Oxalidaceae
Geraniaceae

Araliaceae
Gentianaceae

Cuscutaceae
Boraginurceae

Table 5.7
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Oleaceae

Rubiaceae
Caprifoliaceae
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TABLE 6

Diverslty of Ptant Families Utilized as LaryaI Foodplants
in Certain Geographic Regions

Expressed as percentagp portions of lW%, that is,
a larval foodplant.

Sources same as for Table 5.

percentage of taxa whicl clome the foodplant family as

CIIILE NORTH AMERICA BUROPE ISRAEL

Fabaceae -79.18
Polygonaceae -16.68
Portulacac€€r,€-16 . 6t
Mimosaceae - 8.3*
Plumbaginac€Er.e- 4 . L*
Cuscutaceae -4.18

Fabaceae -60. Ot
Polygonaceae -26.64
Mimosaceae -13.3t
Ericaceae -1O. Ot
Chenopodiaceae -6.6t
Saxifragiaceae -6 .62
Rosaceae ' -6.62
Caesalpiniaceae -6 .62
Plunbaginaceae -6.62
Ranunculaceae -3.38
Moraceae -3.3?
Fagaceae -3.32
Aizoaceae

-3.3?
-3.38

Fabaceae -62.18
Labiatae -13.88
Geraniaceao-6 . 98
Ericaceae -6.9t
Rosaceae -3.48
Rhamnaceae -3.48
Cistaceae -3,.4*
Primulaceae-3 .4*
Plunbaginac.3 .4*
Crassulac. -1 .72
Elaeagranac. -1 .72
Aguifoliac. -1 .72
Euphorbiac. -1 .7*
oxalidacea€-1 .7*
Araliaceae -L.72
Boragrinac. -1 .72

Fabaceae -69.22
Mimosaceae -19 .2*
trabiatae -15.4*
Geraniaceae -11.5t
Rhamnaceae -7.72
PlunbaginaceaeT .72
Rosaceae -7 .72
Boraginaceae -7 .7*
Amaranthaceae-3 .88
Polygonaceae -3.88
Capparaceae -3.88
CaesalpiniErc. +3 . 88
Euphorbiaceae-3 .8?
Aceraceae -3.88
Anacardiaceae-3 " 88
Zygophyllac. -3.88
Araliaceae -3.8?

-3.32
.hpetraceae -3.32
Diapensiaceae -3.3t
Primulacaceae -3.32
Crassulaceae -3.3?
Cornaceae -3.32

" Aquifoliaceae -3.38
Rhamnaceae -3.3?
Malpighiaceae -3 .34
Sapindaceae -3.-32
Hippocastanac. -3 .32
-Aceraceae -3.32
Anacandiaceae -3.3*
Araliaceae
Oleaceae
Rubiaceae -3.38
Caprifoliaceae -3.38
Asteraceae -3.3?

OBSERVATIONS- In thegeographic regions enumeratod, Fabaceae is tho noetwidelyutiliredwhileotber
usages are quite various; Polygonaceao rsnks second in the New Wodd but is totaly abs€nt from Europe (although

in Israel one polyomrnatino species tzt?&ria kssandra Moorel utilizps it). kbialas and Geraniaceae rank high

in the Old World but are not utilized in ths New World. Mimosaceae shows mixed r€sults, rukiqg high in Israel'
and North Amorica, abselrt (or y* undiscovered) ftom Europe but utilized by two polyommatino epecies in Chile.
Interestingly, two out of six foodplant frmilies utilizcd in Chile arp recordod hero for polyommatine usage for the
first time. Portulacaceae was prwiously recorded for an unspecified species (e.g. Fiedler 1991, Tables 17 and 18

[noted simply as "ore species', Table l7]). Howover, in Chile four species are already knrcum to feed on it Ctts-

cutsceae (which is represented inChileby t€n 6pocies) supports what could be argued as the mstcommm lycaenid
species (Psendolucia &ileruis), nhile only one other species of butterfly is knorm to use it els€MA€rc. It can be
strongly zuggested tbat the Brazilien sistcr species of P. dtibttsis (PseufuluciaparanaBfllnl dso usee Gucatacixo
as its foodplant
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TABLE 7

Diversity of Plant Families and Genera Utilized as tronal Foodplants
by Species of Polyommatini Occuring in Chile and Argentina

Including Notes on G€neral Ptant Morphotypes' Ntitudinat Ranges

and ToxicologY

Pseudolucia*

FOODPLANT & ALTNI]DINAL RANGE FOLYOMMATNE STECIES

Fabaceae, Astragalus
22OO42OOn AgronomicallY Toxic

E - andl'na
3r. avl,sbal.
P. agaf L

* P. SP.tlotl€?!3 andi'na,* 0-13OOm
** 200-.l5OOn but in high latitude ** &- nagallqna

** P. gP.D.rl€dt neuquenLengl'g , :....

Adesnl.a
(bush)
L2OO-2800m

*400-1600m

P.- annanarLa
Pg clarea
&- Pl.unbea
P. nlmpba
P. bazeonrn
P. grata

* P. aureliana

Adesnia,
bush, prostrate
1000-1400n

P. lanl,n

Adesnf,a, spinY
cusion for:mation
275O-45OOm

P- argentl.na
P.- sl,bJlla
P.= penal
8r. tall,a

Polygonaced€r GhorLzanthe
0-2650m

&. colt.l,na
&- benyaninl,
P. lyrnessa
Eg oharlotte

Portulacaceae, ttontl'opsLs
(CalandrLnia)
200-1800n

P.. aolli,na
P. lyrnessa
P. vera
P. cbarlotte

Cuscutaceae, Cusauta
O-23OOm

Agronomically Toxic P.. ahLlensl,s

FAMILY

OBSERVATIONS- The most frequent choice Adsnfuhasdiffeert norpho$pes: at low altitudes (up to 2800

m.) it is in a bushy formation (usually up to 2 m. high). It also has prostrate morphs (liko those utilizcd et Volcan

Antillanca IP. laninl'1. Above 3000 m. in the Puna (Subalpine) and l.ower Alpine belts (see Fig. B) it takes on a

smaller but spiny, cushion-like formstion.
Based onthese data a schematic network clustering the various taxa is presented as Xlgure X' (p. 32); probable

mimicry phenomena based on the agronomically toxic status of some foodplants is oxplored in figure G G. 33)

and Table 9 (p. 28).

GENUS
and morphot)"e

't"F,'F identifies certain clustered species, of exceptions
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TABLE 8

$rrmmary of Myrmecophilous Relationships Among Chilean Polyommatini and Ants

The presence of Dorsal Nectaring Organs @NO's) and Tenticle Organs (fO's) is recorded on species of Polyommatini compared to
species of ants documented as myrmecophilous with these lycaenid butterflies. Study of Pore Arpola Organs @CO's) is also relevant
to these studies but can only proceed with further shrdy of the microstnrcture of the larvae collected in the present studies. As noted
in Benyanini and Bdlint (Report No. 51), more zubstantial data on polyommatiae/ant followed quickly upon the initial
discovery of myrmecophily n Pseudolucia avishai and P. andina. Color Photoplates VII-XIV, as captioned following page 7 of the
present Rqott (soe below), record tho activities of various ant aod polyommatine speciee included in the Table, or the plant clustors
in which both ant nests and polyommatine larvae were collected.

SPECIES DNO TO'S ANT SPECIES

H. r(nnon

N. faga

L. trigmus

P. collina

P. benyarnini Lhtqitlnna sp.

P. Iyrnessa Doryryrmu, agallsdoi Snelling

P. lwzeonmt Dorynyrma tener Mayr

P. pluntbea Doryrryrmu, tencr Mayr

P. wra Doryrrynna, tens Mayr

P. avislwi Dorynyrrnu, tener Mayr
C.amponotut otfrieps Spinola

P. andina Doryrynna, tener Mayr

P. argentina Dorynyrma, tencr Mayr

P. talia

P. &ilcnsis Dorytryrmu terwr Mayr
Tdqircma antoctictnn Forel
fuIcniosis gayi Spinola
Bra&ynymu lentis Enery

Cross-refehences: P. avishai, Photoplate VII,frI; Nabokoiafoga, Photoplato VItr; List 1 entries and cited photographs: 3 (Nfaga),
5 (L. trigewnatus), 6 (P. ullbn),1 (P. benyantini), 8 (P. lynessa), 9 (P. hazeorw), 11 (P. phtnbea), 15 (P. vera), 18 (P. grata),
19 (P. andina),20 (P. avishaf),Zl (P. argentina),28 (P. talia).

?

+

+

?

+
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Table 9

pattenrs of sympatry and synchrony invotving the orange+olored, toxic, polyommatine P. drilzrtsis and

twmty-four other butterfly taxa whidr share similar wing coloration.

To highlight, in the central Coquimbian, Metropolitan and Valparafso Regions, P. dtibnsis flies with

eighteen .p*I* frt"a io ru fable" In the northem Atacgoa and Antofagasta Regions P. chibruis flir* wift' Heoda

*ig"rrbr"dxt $heclinae) nd pseudolucia ultina (these northem regions also host several other bright orange

He'oda arld Eiseliana Cfteclinae) still requiring local documentation of syryatry and syrchrony). Elsewhere' in

northern to central Cthile, P. chilcttsis is sympatric and synchronic with It ataaarna and.El slupiroi s\d E. biobr
and E probabila. At moderate elevations (1000 to 2500 m.) the orange coloration is mixed with blue in P. plum-

bea, p. zina arrd P. clarea females and P. clarea and P. clurlotte mqlss. fu addition, grey and silver dso occru

"-o"g 
the colors in P. andina, P. avishai, and P. asqf females and P. 64fi ^qlef,. In the southern Regions of

Talca-(Vf, Bio-Bio (Vtr), Araucania (VI[), Los Lagos (IX) and Aiseir QO) fewer species shorr the orange colore-

tion but tile aistriUutions of apparent minics are a perfect nstch with the southern distributimel limit of P. cfti-

lersis. Orange coloration is rarer at high altitudes (over 3000 m., out of the flight range of P. dtilensis\, yet the

orange patch} in females of p. talia (flying at over 3600 m.) could suggest a lowland ancesry for this latter

spec;s.' In Rio la r qguna, brightly colored moths (genus Haerasia) occur with the orange-colored lycaenid species.

accordingly, the information in Figure G zuggests that orange-brown, orange-blue, orange-grey/silver and yellow-

black patdras form part of a conplex nimicry ring based on the usage of toxic Cuscuta (Cuscutaceae) plants (which

contain selenium).
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Pan de Azucar,Atacama
coast. (ll - lll + + + 3

(lll + ? + 3

La Serena,Coquimbo (lV) 2 + + + + + 5+

Alcohuaz,Coquimbo (lV) + 2 + + + + + + 2 ? 7+

Caren,lllapel (lV) + + + + ? ? + 5+

Los Pelambres,lllaPel (lV) ? + + + ? ? + h
Batuco,lllapel (lV) + ? + + 2 + ? + ? + 6+

Pichicuy,Valparaiso (VL + + + + + ? + + 7+

Cuesta la Dormida,ValP. (V) + + ? + + + + + + 8+

Valparaiso,Con Con (V) + ? ? + + + + + 6+

Cord. Santiago (MetroP.) + ? + + ? + + + + 2 + + + 10+

San Jose de MaiPo (Metrop.) + + + + + + + + 8+

P.N. El Morado (MetroP.) + + + + + + + + 2 + + 9+

Constitucion &
Cord.Panal,Talca (Vll) + + + + + + + + 6+

Las Cabras,Chillan (Vlll) + + + + + + + + + 7+

Vn.Lonquimay (lX) + 2 + ? 2+

Puyehue (X) + ? + + 3+

Chile Chico,Aisen (Xl) + 2 + + 3+

(4+; meaning more than four)
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(LIST I, continued...).

yellow (Photoplate XII: 5) but these get a violet tina before entering the prepupal stage. Diapausing I5 larvae are coryletely broum
(Photoplage XII: 6) and stay under stones on a silke,n "bed' for six to soven montbs, roosting together in clumps. On-one ""o"i*at La Parva (2975 m.), 27 .3.94, sixteen fully groum diapausing larvae were found under a single Btons (abou;7 cm. across) at the
base of an ,{. trooserr' plant @hotoplate )OI: 6). The prepupa has a girdle and is bronm and snooth except for a few very short .hairs'
bordering the head region; it is 4.5 to as much as 10.0 -m. long and 3.G4.0 mm. wide. On one occasion, at portillo (3200 n")
on 03.3.93, one pupa was found inside an eryty A. arnotianw @hotoplate )fr: 7). In the laboratory, rrt26io ClISo C, daylnight
conditions, the adults of second and third generations P. andina emerged after 9 &ys. Paraeitism 

"ppe"t"a 
dight among p. anditu

larval populations. From about forty wild-caught larvae at Aconcagua, Portillo, La Parrra ana H Moraao odtthree had parasites.
An ichneumonid parasitic wasp hatched on3.4.1994 from a dead larvs found at Portillo (3050 n") @hotoplate )OI: 8). A tachinid
fly (genus Goniini ot Eryciini [det. Dr. H. Shina]) emerged on%i.5.1994 from a larrra collected at portiilo (3050 m.) q 1.4.94.
Another Tachinid fly emerged on 8.6.L994 from a diapausing larva that was found in La Parva (2975 m.) on?j1.3.94. A r€sultant
6 % of parasitism in P. andina contrasts Ll.l% n P. avishai artd 4O:lO% }a P. benyanini (see Table 1) and may reflect not only
effective ant protection but also the combinations of nocturnal feeding (with diumal hiding) and protection gained from feeding insid;
the foodplant pods.

Myrmecophily. Pseudolucia andinalarvae show a DNO at least from the I-3 instar and, at all the locations used for rearing-
related collections, it was always associated with the widespread nyrmecophilous afi Dorwyrms tena Mayr (see also, nenyamini
& Brilint, Report No. 51).

Taxonomic Note. The rearing experiments surrormding Pseudolucia andiru have shongly indicated the discovery of two
populations which are specifically distinct from P. andina and some notes af,e made about these two populations below. The first
produced adults which appear closest to the species neuqueniercis Bdlint & Jobnson, I taxon first de-scribed from smnll sarylas as
a subspecies of andhabtttLater seen as a good species ia the context of what is now lmo'wnof the andina€roup of Pseudolucia (w,
Brilint and Johnson Report 48). The new Chilean entity was achrally collected early in the present author's rtoCy Uot its distinction
at that time was not spparent. The locality was Chile Chico, Chile, where the very local hairstreak species Heoda suprana elso
occurs. Given the collecting locality, both species are probably Astaguhts feed€rs and after full fif; history is completed it is
anticipated that a new Pseudolacia species will require description. The second entity is one occurring at very low elevations in the
southern Coquimbian Coastal zones and known from quite a numbr of specinears (one male, Hue,lrtelauquen, sea level 5.1O.1947;
6uamFula NE Ovalle, Coquimbo, 500 m., one fenmle; two males, 2.11.1957, in collection Pefia/Ugarte; Cordillera de la Costa;
Cuesta la Dormida, Chacabuco/San Felipe, MetropottanRegidn, 1300 m., t7.1O.95, two males, collected by A. Ugarte; ond, at
same locality, 1150 m., 7 males and 4 females, collected by D. Benyamini). This is a large, quick flying, orange-bionm spocies
which was first observed ovipositing on Astragalus berterianus (Mori$ Reiche. Its flight period appears to be restricted, with all
records limited to October and early November, synchronic and sympakic with the flowering period of at least four species of
Astragafus: at Huentelauquen, (about 40 km. north of I-os vilos) the large Astagalw oquinbewis (II. & A.) Reiche, a bushy
species with whit'e flowers and inflated pods; at Cuesta la D otmida, A. berteriants, A. atr. tinqiensisMufioz and:{. atr. verticillatus
@hil.) Reiche (i.d. by Dra. E. Gomez-Sosa) both latge Astragatas bushes with white, bluish white, or whitish lavender flowers.
Again' full elaboration of the life history of this entity wiu protauty iuaicate the pre.senco of another distinctive sp*i* of he andina-
Group of Pseudolucia.

x2' Pseudolrcia ayfohzi Benyamini, Bdlint & Johruon, 1995 @hotoplate XII, figs. 12-17 , Phoroplatc Itr , fig. 6 &photoplate XV).
Ilsbitat. This ie a local species known only from the Los pltamUres Valley which d*Ad" ftom the ergentine border at

Paso de Pelambres, (3614 m.) southward some 25 km. to Cuncumen, Hda. Xlapei, in tho southeast Coquinto Regid,n. At Los
Pelambres, it inhabits the upper part of the valley (3300 m.) from late October, eiteuai"g to the bottoms (ZSOO n-) by March. In
the uplands, Astragahts c'raclshanl<sii (H. & A.) Griseb. is the foodplant but nearer tho river bottoms, in more humid and warm
biomes, Astragahn looseri Iohnst (a species that strys green and flowering for longer periods) is preferred. This foodplant transition
allows the species to fly until April in a thlee broods. This locality has been mentioned in List I regarding the effects of local water
pollution from the Lo5 Pelambres copper mine.' The valley is rich in plants due to reetrictod usage by livestock herds. The relatively
small area harbors 37O aifferent plant species (compared to only 350 plant species in Tierra del Fueio, a land area 1OO times larger).

Life History. This species was discoverpd on 30. 10.93 at 1950 m., on a cold md snovry day ufren only young shoots (10-15
cm.) of,{. looseri werc spparent above the ground. Looking under stones, the author's sonr, ^l"i.tri, fogna four pupae and one
diapausing larva under s stone (?.oxJnxli cm., Photoplate )ilI: 14). The diapausing larva was dark broqm labout it.b -m. long
and 4.5 --. wide), the pupae were brolrm with white lines along the wing region (8-12 nrn. lo!g, 3.54 mm. wide). The pupae
were connected with a girdle to a silk€,lr net which covered the lower surface of the stone. The first adult emerged in Santiago on
4.11.L993 andwasobviouslyan 'nk'own Pseudoluciaspecies (describedheteininRqort 48). Shrdyof thelifehistoryatthitype
locality showed the eggs to be white, 0.45 mm. in diameter @hotoplate XV) and usually laid m tho leaves of A. Iooseri (photoplate
XII: 12), A. c,ruckshanksii,atd'Astragafusaff. moyanoi Speg., butalsoonthestoms inperiodsof shongwinds)andon
the flowers. Emerging larvae do not consune the egg shell; they feed on the leaves, oee"ing little-holes in the epidermis and then
sonsuming the mesophyll by extending into the leaf. When leaves are the only available diet, the larvae build transiucent "windows"l
sometimes the entire plant appesrs riddled with zuch damage. In the field, the appearaoce of such plsnts shongly indicates the
presence of larvae and, if not found on the plant, these are often located under stones neaf, or at the base of the plant. The L1 larva
islightbrovm(1.25-1.5mm. long)withlongwhite'hairs'andblackheadcapsule. efterconsgningtheirfiretleaf-mealtheybecome
completely green. Honey glands become apparent in the L2laflae (usually about 2.5 mm- long). The larvae then grow to the lengths
of approximalel! 12nn., oftenboththefruitsandflowers onA. crud<shankdi. Coryaredtothelarvae of Pseudoluciaardina,the
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(LIST 1, continued...).

L5 larva of P. avislwi@hotoplate )ilI: 13) appears less reddish and more greenish-broum. Ths middorssl lins is brown with a green-

ish tint; there are two brown zubdorsal oblique dashes on each segment, and a continuous while lat€fial line. Some 13 instar desce,nd

during the day to the base of the plant; dl L4-I5 larvae observed stayed at the base of the plmt or und€r ston€s during the day (for
ant protection, see Myrmecophily, below). At lrs Pelambres a third brood was widelrt in eady April. No eggs were found during

this period, temperatures were low, and foodplants only meagerly available. Thus, it is bolieved that this third brood is partial,

fortuitous, one and most of it ends with diapausing larvae which remain dormant for at legst six month until the Novenber Epring.

Only trvo parasites emerged from a total of eighteen wild-caught larrrae (constih$ing 11. 1 % parlasitisnD. This contrasts 40:70% ia
P. benyanini and may indicate the shong protection achieved by myrmecophily (see Table 1). Both Parasit€s were formd in larvae

thathad Dorymyrmq terrcr ettrxrda ts; one Ichneumonid parasitic wasp eoerged cn20.3.94 from an lAlarva collected n6.3.94 st

2550m. One tschinid fly emerged on 1.5.94 from a pupa that pupated on 10.4.94.

Myrmecophily. Defoliated cOnditions drew attention on 6.3.94 at Los Pelambres (550 n ) anxxrg e stand of ,{. Iooseri

growing on the edge of a 'vega' close to a slope (Photoplate III: 6). Under the first etone examined wero five L4 and I5 larvae

along with a nest of the reddish black ants (Doryryrrnu tener Mayt). Ten meters away, under larger stones, eight I3-I5 larvae

(ranging from 6-12 --. long) were found in the nest of a larger and very aggressive golden-black nt (Canponotw ovaticqs Spinola

in Gay). The latter is a more local species than a similar looking and more colnnxln ant (Catnporctw drilenrlr Spinola in Gay) which

is also believed to attend lycaenid lar,tae. Rqort No. 51 more fully describes the initial experiments in the laboratory with P. avishai

and Dorymyrrnex tener. In the laboralory the lanae and attending ants wef,e active at night, 3 behavior corroborating observations

in the field indicating consistent diurnal descent of later instar larvae to the base of the plaat and rmder stones occupied by ant nests.

23. Psenblucia acqE Benyamini, B6lint & Johnson, 1995 @hotoplate XII, figs. 18-23).

Habitat. During December 1994 and January 1995 I trid ta find Pseudolacia scintilla Bdletto east of Illapel, Chile. Mr.
Luis Peia provided rough directions to the area were he had collected the species on 11.11.54. At the time he was riding a horse

'some 20 km. northeast of Caren". Arriving at Caren in December, 1994, the area was very dry; the aonual rainfatl was far below

average and the only green vegetation existing was along the Rio ilapel. Give,n these conditions, this excursion continued north-

eastward through Sta. Virginia on the private dirt road that e,nds in a valley locally called "Sespe" about 14 km- northeast of Caren.

Foot exploration was made from this point to the highest elevation possible to the northwest (about 2400 m") and near here, on

25.12.94,P. chilerciswascollected from 1700-1900m. andP. collinafuom160G2300n- alongwithsomeprmophilines(Nyrybali-
dae, Satyrini). Because of these catchqs the region was visited again on 7.L.1995 and this tire horses were used to explore the area.

This allowed ascent of the green mountain 'vega' at 2500 m. @hotoplate Xft 18). Initially only a worn P. collina male was

collected at 2500 m. but then t 'P. anrd.ina'-like blue that seen flying at the edge of the vega close to the eatear remains of ,4stagahts
plants. Arriving at about 2800 m", local shephards provided information about a very extensive arrn, of. r4rtragalns ('yerba locas"

[crazy herbs] in local usage) and pursuing this lesd an area ofyellow-flowerod cushion-liker{devnia bushes and an extensive patc;h

of Astragalus looseri Johnst. (about 20 x 60 m-) was located up a noderate slope to the aorthwest. These.{- looseri wero up to 60
cm. tall with violet flowers but only a few fruits. These plants, agdculturally considefied poismous, had bees avoided by the goats

but showed definite signs of caterpillar defoliation. This was the location where the neur species, Pseudolucia asafi (w Rqot 53)
was disovered. Adults werc comrDon on and around this foodplant.

Adult Betravior. Males of P. asS exhibited territorial beharrior, flying out at approaching objects from their perches on
stones or the foodplant. lYhen sitting, both sexes rubbed their hindwings together. The oales were distinctive looking because of
their large size (FW 11-13 rnm-) and tendeocy for their forerning petches to be either bright omngish in frosh specimens or nearly
whitish in worn ones @hotoplate Xtr: 23); the females ranged in size from 9-14 mrn.

Life History. Only a few empty whitish egg shells were formd on the leaves. Also, a single 3L larva was found (2.5 mm.
long). It was light green, hairy, and covered with small dark spots. Removed to the laboratory, it fed on the foodplant's leaves and

flowers for five days, reached a length of 3.5 -m. but then died (unforhmately before it could be photographed). About ten days

later two unidentified small ichneumonid wasps emerged from the rcmains.

A. Pseudolrcia nagcllatu Benyamini, Btllint & Johnson, 1995 @hotoplate Xtr, figs. %-m.
Habitat. During November-December 1994 my apartment in Saatiago was the local homebase for Dr. A. M. Shapiro while

he dedicated his enitre sumnrer vacation to work in Chile. Along with lechring at the University of Valparafso and attending the

annual meeting of the Chilean Entomological Society, Dr. Shapiro acconpanied the authoron several collecting trips in the surrorlud-
ing Andes before leaving for his onm expedition to the Chileaa Magdlaoes. Ou thie latter expedition, Dr. Shapirc collected a single
polyommatine on2.12.94 far south at Rio Baguales, 5fi) m. (ocated about 115 km" by road north of hrcrto Natales at 50oS &72o-
23'W to the east of the famous National Park Torr€s del Paine) (Photoplaie )fJI: 24). The location is in the Province Ls [Iltima
Esperanza ('the last hope') in the Chilean XII reg. of the Magdlanes (spelling different than the Aoglicized rMagellanic Straits'),
farther south than any other lycaenid ever captured in Chile. Dr. Shapiro noted the biotope as a 'river floodplain with lot's of
Astragalus near Rio Baguales". Only one specirnen was observed, collected while sitting with slightly open wings on Astragalus.

The external teryerahue was about 12oc aod three species of Hypsodila nqrdie also obsorved nearby. Dr. Shapiro's ryecimen
was a large (FW 10.5) and uniquely marked female @hotoplate )(I: 26,m, its coloration acmally more like that familiar in males

of P, andila- completely silver-gray although notably brighter. This coloration contrrsts tho various dorsal orange paiches that are

commotr o the females of other members of the and.ina4rcup oI Pseudolucia. Xbe significaace of this is further explored in the

present paper in the discussion of mimiqry. The apparet* host Astagahts has light green inflated pods @hotoplate Xtr: 25). It was

identified at the Instihrto de Botanica Darwinion in Buenos Aires as A. patagoniau @hil.) Spegazzini (S.I. No. 28?.44, Det. Dra.
F/ith Gomez-Sosa). Other legumes fron the type locality were determined by Prof. Emilio Ulibarri of the same Institute as various
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Fig. D Phytogeographical Zones of Chile

1.- Northern High Andean Zone
2.- Atacama Desert
3.- Semidesert
4.- Sclerophyllous Zone
5.- Central ( warm ) deciduous forest
6.- Evergreen Rainforest (Valdivian Forest)
7.- Tundra
8.- Subantarctic deciduous forest (Notofagus

pumilio )
9.- Patagonian steppe

10.- Southern High Andean Zone (Glaciers)
Source: Schmithusen 1 956

Fig. E The phytogeographical sub zones of the
IV Region of Coquimbo

UCoastal Desert of Huasco m Coastal Steppe

Nil H:ll.inous 
btossomins tr Inbnd Steppe

%:i$fjffif,Low 
Alpine belts ffi Dense Arborear Bushrand

ffi Scrub-belt of the precordiller" m Arboreal Bushland

Sclerophyllous Andean
Bushland N Spiny Bushtand

E Low Alpine belt ol Santiago n High alt. without vegetation

Source: Gajardo 1994
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Fig. G. Schematic of mimicry ring including numerous Lycaeniclae and clay flying moths based on the
dorsally orange-pntched and ventrally "cryptic with dark (usually V-shapecl) ventral trinclwin! ban4n apparent in a
toxic nrodel Pseudolucia &ilcnsis. Table 9 details patterns of sympatry ancl synchrony. :

Fonnat. External circle represents the dorsal wing surfaces (clark- brown [grey in andina Group of
Pseudoluciaf or blue [partial blueinplumbeaGrcup of Pseudoluciaf; white: orange, yellow-orange ancl red-orange
occurring as distinct or suffusive patches). Internal circle represents the vontral wing surfaces (dark: various
shndes of brown; white= areas of lighter tawny or grey; black: blackish macular patterns includingforewing spots
and, prominently, V-shaped hindwing patterns). Pseudolvcia &ilcnsis is a Cuscaia feerler; afrows note Astiagatus
feeders wherein data unpublished by another author also suggest some toxic fooclplant elements. All butterflies ancl
nrotlrs are approximately life size.
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Species Location of biotoPes
& records

Typical Distribution

I . tidcaca +
H. ramon +
N. fasa I
N. ada 0

L . trigemmatus I
P. collina n
P. benyamini Z
P. lyrnessa E
P. " charlotte" E
P. lanin A
P. vera E
P. plumbea A

P. grata V
P. zina A
P. hazeorum A
P. annamaria A
P. clarea A
P. chilensis O

P. scintilla *
P. andina tr
P. avishat n
P. asafi E
P. sp.n. near anditw E
P. sp.n.near neuqueniensis E
P. magallana ::
P. sibylla e
P. penai O
P. argentina e
P. talia A
P. aureliana r
P. oligocyanea Er

M. ludicra O
M. pelorias O

M. sigal O
P. vapa B
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oao

xxxxx

CAPTIONS to MAP FIGIIRF^S E-L
(note that due to transliteration problem, there is no Figure I)
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TABLE 10

Entomofaunal Regions for Chile Based on the polyommatini

The-Table has several fimctions. Firstly, P€64 (1968) publiehed a iprolininary' divisim of Chilean "Entomohunal Regions' basedoa th.e Tenebrionidae (coteopters). Thus, a revienr nete uasea on tte notyonnatini (I-widopt€tra) is of partiorlar int€rest. Ihere isdgnificantsimiladty between regrous defined by polyommatine €nd€'mism ud phytogoographicel boundaries. conc€rring these andtenebrionids therc is considerablo congnrence in tte cenaar and northem rcgions or-cfti* 'H&rcver, 
current pa'city of knoum polyom-

matine occurrences southwnrd linits coryarisons there (see entries 9, 10;d ll below). s*oodlt, the Table auows a sum'ary oor-relation of recoguized Chilean ecological ;zones', 'beltsi and "regions' withnew date on enaemic potyomnatine and eumaeine Lycae-nidae' (Color Photoplates vll-xw tin List I see after page 81, L well as Photoplate Itr, picture^many of the habitats listed below).

l' The Northernlnw Alpine Belt (often called "Altiplaao"). This belt, with its humid "Bofedale " is the habitat o t ltytas
titicaca, PaalyuefuIes vapa, 8sril occasional Madclzbea sigat. ltstre&hes along the Andes from the penrvian Border
at lat. 18oS (over 4000 m.), &o the Antofagasta Mountains at lat. 24oS (over 35d0 m.).

2' The hrna Bdt. This belt lies between latitudes 18oS and 20oS (3000 to 4000 m.) and is the habitat of Naboloviafdga,
Madelcinca sigal, M. pebrias & M. hrdiqa. Especially affrcw, the biome tu""i.'o 'Bolivian Winter' rains in the
Chilean STP-: caueing a 'tropicel' period. Consequently, it hss two annual 'epring' seasons; the first, the normal
one, in oclober-Novenber and the eecgn! from Febnrary-March 

"!." *d ering;he ;soli"ian tfuioto.. The biotope
trss a high plant diversity and coverage (Fig.A) and harbours at least four endemic i*io of lycaenids punaeini; nanefyHedan. sp. @enyamini and Johnson 1996), Chlorosttynon larancagua, c. fus;Eu na iururina-muep (wBeoya-mini snd Jobnson 1996).

3' Atacama oasis'like wet rquebradastr. These lie mainly along the east-west evergr€en watercours€s and are the hsbitst
of Heniugru ramon md l*pntes triganunatw within the absolute Atacama odrt. These 'quebradas. harbour three
more ThecliDs€- Ministrymon azia, M. quebradivaga nd Strymon dawra. Atong the Atacama Coast at pan de Aac€r
National Park (Lat. 25oS) are the northom dishibutional linits of pseudolucia Atilcttsitt 1111d, p. 'nllina" together with
that of the uniquely narked thecline Heoda wagenbvcW

4. The circum-Atacama Zone. This 'zone" has a mean annual rainftll of less then ?5 mrn. and is charac@nzdw
Pseudolucia aureliana, flying at 1600 m" about 100 km. nortt of Copiapo. In Rio Copiapo, at about 200 m., I*vmrcs
triganmaus and Pseudolacia &ilz.;nsis also occll; this biotopo is siilar to z$e:. 6L ;atacana Oasis, just above).
In Tirmbre, ia the Antofrgasta Mountains (ca. 3500 m.), the biotope of Pseudotucia oiigo"y*noalso occursl p. aureli-
ana and P- oligocyanea qtpear to r€present dwindling relict faunas that can be considered highly endangered due to the
millenisl drying of the reglon.

5' The Coquimbian Iow Alpine Zone. Ttvo closely related species inhabit the low alpine and alpine environs that char-
acheriz€d this_zone, extending up to thr edge of existing vegetation. Pseudolacia iinyA 

^db, 
perui live on the the

spiny cushion-like Adamia alongthe Chilean edge of the continental divide. On the 
"u.trto 

side of iaso del Agua Negra,
in Argentina, similar habitets are occupied by Psintdolucta talia,using the saoe Adzsnio foodplants. &ty a ferv
kilometers alog the top of the Andes separate these Chilean "{ Argentine populations, yet each of-their wing;a*ings
and morphologies are distinct- strong evidence of the invisible 'Cross-Andin Barrier".

6' Circrmr-ltfiediterranean Bdts of the Precordiltera. These €nvirons are situated between latitudes 30oS and + 37oS
and elevations of 1500 to 2800 m., in the north, to 800 to 1300 m. in the south. These are hansitional zones occurring
betrpeen Mediterranean environs and desert bushland at latitudes 29o30'S to 3lo, and between Mediterranean belts aad
subalpine elrviions eouth of latihrde 3loS. Theso belts harbour no less than fourteen species of polyommatini (45% ot
the knonm Chileu frIln8) and constihrte the richest Chilean habitst for the tribe. Most of the species aro fou,nd in the- Coquitnbo' Valparafso aad Meeopolitan Santiago Regions. This dishibution ccn be easily unaerstooO for the following
reasons: (a) the arpa's mild climate an_d considerable size appears to have persisted relatively intact since at least the
Pleistocene, 9d O) this stability is rpflected by the occumenceof some 200tr plant species (inthe @uimbian Regi6n)
out of about 5500 in all of Chile (a remarkable 36% of the Chilean flora, see i.,g. Bi. These factors 

"pp"r" 
to accormt

for the high regional endemisn a'ong herbivorous insects. Today, however, veri tocar popuuaons of some species 1i. e.P' asafi, P. scintilla, nd P. cloea) are endangerod by heevy livestock gr"d;g ana akeady appear !o occgr in only
scattered, relict, colonies. There are only a few areas, like the remote I,or putiroU.o Valby [still with fen, herds of
cattle and goats) n&ere populations of P. avislwi, for instance, still thrive. Ilonically, contamination here of local rivers
by the Los Pelambres Copper nine is conhibutingunintentionally to the conservation of this lycoe'id as well as isolated
populations of the a rsre llypso&ila nent micrdie @lanchanl) @enyamini, unpubtished and in nt. 0o A.M. shapiro).

37
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Table 10 (continued)

7. Coastal Mediterranean Zone. This zone is situst€d betrreeir latitudes 29o, 30'S (North of La Serena) to about 38oS

(south of Concepcidn) and appears to be the habitat of the little knonm Nfrokovit ada, ilongwih Pseudol'ncia benyanini

nd p. dtiknsi. South to i"gtrau 34o5, Pseudolucia tyrncssa occurs along the coast and "r?'laces' P. benyanini a
the same Ctarizanthe vaghutafoodplants (also reach here its southern limit of dishibution). Given this Lattor sihation

th"dirtio"ti*r"wingandiorphologi;l"n"r"t ooftholattertwo Psendotuciaqwtwareofgreatbiogeographicint€r€6t'

Centrat l\fleditemanean Isolate. This isolare occurs at Cuesta l0 Dormids (7OO to 1400 mJ on tho southern slopes of

the cerro del Roble (220o m.) (see Fig.B, point 16). characteristic polyommatines of this zone include Pseudofucia

,durlotte" (see below under entry 9), a new species nert utdina (see note in the P. andina enky of List 1) aod P.

chilensis. other lycaenids ,yry"ttl" *e rp"nrori" with local polyommatines include Eiseliana bicolor, E. probabib,

Heoda atacarnu, H. shapiroi md strymon ewuttts' Accordingly' rhi* habitat harbours eigbt lycaenid species and is

"ompar"tte 
onty wiA Ae ricn Alcohuez-Elqui V"tt"y. The occurrelrce of P-. 'durlotte' in this enclave (w P. dtqlotte

*t y, Lirt f) aiong E. probabilaand the n. E . neaf, P. andina suggests this small area is one sf high local endemisn

(perhaps ofa relict nature).

Southern volcanic Zone. south of latitude 3zos, the valdivian Forest becomes predoninant. It is an area from which

no lycaenids are orrrently knovm but which is dch in endemic prmophiline Satyrini. However, above timber lino, on

tne stopes and tops of the surrormding mormtains and volcsnoes, low-lyiry,4darmia, Astagahts (Fabaceap) nd Mon-

liopsis @ortulacaceae) provide a unique habitat fot Psettdotucia grata, P. hnin, tnro P. dtqloue (this entity must so@

5" aistinguished from the northem population at Cuesa la Dornida citedjust above) and P. tunma @ayehrrc Pass.Chile'

Argentina;. Also occurring in tnese uplands is Pseudotuciaraa in a southward extension to Parque Naciond Nahuelbuta

1r-rJt. AZ.iS'S; and Unarcs-in the VII ivlaule Regi6n (Irt. 36'5). The bo_unteries ef this Zone are approxioately lsti$d€s

iZoS to 41"S ielevations 800 to 1500 m). Along the northern coasts,of this regron, vrhere domestic activities of 'clear-

ing' land and iolests have enzued, the eventual-intrusion of Pseudolacia chilcnsis can be expected. Today' it already

is found at latitude 37015'5 near Arauco, VItr Regid,n ds Bio.Bio, and it further erpansion appears almost guaranteed'

Chile Chico Zone. This unique area is situated on the southern shores of the large General Caqera l-ake, at letihde

46o30,s, and feahues 
" 

*,""y 
"p""i"tized 

nicroclimate. It constiurtes a relrrtively waf,rr comer of Patagonia with mors

abrmdance occurr€Nrc€s of .Uismia and ,4stragalus foodplants than adjacent regions. Polyomnatines occurring ia this

'zone" include pseudotucia grata (P{rc 1968 as 'P. phunbea grata'l and a n. sP. near P. neuryteniensis. Present also

in this region is the remarkabiy cotorru h*line Heiita suprqtn first disovered in Argentina by Dr. A. M. shapiro and

later in Chile by L. p€fia. The occurrenrce of all of these-rp""i.e marks this specially '$ralm' enclave as one of poten-

U"ffy Sg"in*"it endemisn" On Febnrary 11, 1995 the author visitpd to Pto. Ibafiez and Irrricsn, on the northern shors

of I:ke Grl. Carrere. Although no tycaeniAs were formd it may have been too late in the season. Howwer, discovery

of the tocal foodplant of ?bto ittto tn"ano Boisduval (the abundant, stlcky, Hetn ia boronoidcs Hook f. [Benyamini in

lit. to Dr. A.M. Shapird) occurred on this expedition'

l\[agallanes Zone. This area was visited on 2. 1. 1994 and 20.4. 1995 without recording any lycaenid species. Howwer,

a local collection of a CONAF 'rangef," in Parque Nacional Torres del Paine included pierids, n)rryhalids, setyriils and

hesperiids. Important occurr€Nrces of tyo*ia" herp are cuggested by Dr' A' M' Shapfuo's discovery of Pseudolacta

iiettau *it 25 kn- east of tbe ranjer residence at Lago Aarl. The population of P. nagellanl in I,a tJltirns Esper-

anza dishict of the Xtr Regidn of the Magallanes in Chile (atinde 50o40's) marks the knovn southern limit for polyor

matines (and all fycaenias'l in South e.eti*. However, the peucity of concerted collecting suggests surprises in the

futur€ should not be unorpected. Here, the natural hsbitat of poorly knouan Pseudolucia patago (Mabile) should be

+r*"a. It is supposed to'inlatit tne coass of the Magellan Shaits near Prmta Arrenas and presents a historical myst€ry

i i"t i'riog as thit of the lo$Colias imperialis Butler of Pueco del llambre, Magellmes, only 50 km. south of Punta

Arenas. The author searched all available Chilean collections for possible specimens of both specie but formd none'

It.is assumed that the late prof. J. Herrera (Smtiago), who wor&ed for ten yeaf,s 8t the Magellancs University in P|mts

;;"1* aia 
"ot "ou""t 

them. Had he found eithlr of these little knovm butterflies he certainly would have brought

the discovery to the atiention of the entomological commrmity'

8.

9.

L0.

1"L.
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Pseudolucia mogellana, continued. . . (LIST 1, continued. ..).

Adesmia species: A. coryrnbosa Clos,,tl. boronoides Hook f., A. villosaHook f., A. IatoidesHookf., andl. pumilaHook f., (S.I.
Nos' 28245-28249). Astypicalof members of theandinasnoup,P. magellawappears wprcfur4snagahsoverthesurrounding
t4dzsmia. A PatbSonicrts is an ideal foodplant with its large inflatod pods, not only to zuppty fooa linduaing Oe seeds) but protoction
from both the climate and local parasites. Further study should inciude examination of-stones beneath 4i1JA*ragalts sdies; Oese
would normally be the location for dispausing larvae.

Taxonomic Note. Note that the published taxonomic rurure (Report No. 53) has preserrred the Angticized ,Magellan" (as
in 'Magellanic Straits"). This was not this author's original intent and, consequently, the commoa oog" o? "magallan.l" in some
Spanish geography has already rqsulted in some unfortunate different spellings ofthis species name.

25. Psdoluciasibylb (Kirby, 18?1) (photoplateVII, figs. 11, l2).
Habitat. This species was also de.scribed from Chil* as'Lycacna endymion" by Blancharcl (in Gay) 1852 (its description

& color fig. appears in Ureta 1949) but was an invalid homonym and later replaced by the name sifolb. th" qrp-; (males only,
Photoplate Vtr: 11'12) were collected in two localities: (1) along Rio Ia l-aguna (3200 m. md up) sa ths mgin iot -"ti-.t ,*C
from I-e Serena (Chile) to San-Juan (Argentina), a locality easily accessible to early collectors; @ at Bafios del Toro located near
the El Indio gold mine. These two localities (both consitututing the tlpe locality until a lectotype is designated) are about 25 kn.
apart ("as the crow flies") in the same lower alpine vegetational belt with the same dominant species of cushion-like Adanmia. pseu-
dolucia penai (see entry below) was described from more r€c€Nrt mrterial collected at Rio La I-aguna. No lectotype has been desig-
nated, fot L. endymion although Bflint (1993) figured a s)'trt)?e from rhe MNHN @aris) (herein photoplate vII i h,n> whose label
data said only "Coquimbo" . Pseudolucia penai was described fiom a specimen that differed both in wing pattem ana jenitatia ton
another Pefia specimen which BClint identified in 1993 as tlpical of tnre sibyila (e.g. endymion) (K. Johnson, pers. tnn.). Al-
though this distinction was carefully made among the samples available in 1993, considering new anO [iobgical dal now
available, the entire matter may deserve reconsideration along with designation of a lectotlpe forZ. etrdymion. Conceriing the l*ter,
it would be helpful to be able to differentiaie betrveen syntypes from the two original syntypical localities (particglarly iinore than
one species is involved). Thus, location of additional MNHN s,.ntnes is important.

26. Pseudolruia pnoiBdlinl & Johnson, 1993 (Photoplato XlV, figs.1-13 & Photoplate XV).
Habitat. This specias was described from the Rio Le Laguna biotopes tovthich Pseudotucia sybilta (e.g. Lycacna endymion

Blanchard) is also attributed. It flies in one aonual brood from early November in the Puna belt (3OOO m.) (photoplate Xrvi f) to
late January in the lower Alpine belt (4500 m.) on tho upper edge of the existing vegetation @hotoplate )ilV: 2). At this point p.
penai x*urs only 3 km. from the Argentinc border. For some reason it does not cross this 'invisible bardor" but, insteai, is re-
placed in its usual biotope by a distinctive Argentine species Pseudalucia talia. On3.l2.g4 the author visited upper Rio La Laguna
and collected slopes above the lake. At 3000 m. near I 'vega' to the right of the main access road, a few p. pirwi werc ootariog
ot Phacelia cwningii (Benth.) A. Gray (Hydrophyllaceae). At 37.5 km from Juntas (320O m.) a stop was made near shepherd,s shol-
ters where a small rivulet enters the Rio I-a I-aguna; P. penai was also collected here, mud-puddling near horse droppings photoplate
XIV: 6). However, a strong wind not only forced the adults to fly very low, some had been bloum into the water along with a num-
ber of white moths @hotoplate xIV: 5). The foodplant is the cushion-like Adcsmia Phil. (phoioplaie xrvir; which are
the dominant shnrbs in the valley and upland !o nearly 4fiD m. These offered ample opportunity for rearing related collections.

Adult Behavior. This species can appear in rather large local colonies which move upland as the-season matures. For
instance, on a second trip to Rio la Laguna on 2l.l.95 no sdults were observed at 3200 m. (where they had been seen before) al-
though a single firlly mature larva was found at this original sitc. However, at intcrvals of 40fi), 4200, and 4500 m. adults were
congregating is larger and larger numbers, as if in a "hilltopping" behavior or, more rmique to this case, an altitudinally .upward
shift" (or "dispersion'). In these upland movements, adults fly very close to the ground (usually below 5 cm.), against tne wina ana
then back as if in cycles. When they perch they do so on bffe soil or on the patches of Adesmia they have'realhed. Here, males
exhibit territorial behavior, sitting on the extemal edges of the plants or plant clusters snd dashing out at passers-by. On dried
foodplants the male will often occupy the edge of the 'hole" created by the 'dying back' of these older plants. Sucn gadua1y upland
movements apparently serve to move the population to fresher vegetation as the uplands become wanner and more nospitNUle.

Life Ilistory. The eggs are typically lycaenid, white or gr€eoish white, and laid under the leaves (5-8 cm- beiow the the
main foliage or canopy of the plant (Pho0oplato XIV: 7). Above 40fi) m., P. penai switches later in the season to .Macrnia eddns
K. Presl. (Photoplate XIV: 4) which hybridizo in this area with r{" subtenanca Clos. These spiny, low, and cushion-like plants grow
up to 4500 m. where they mark the upper vegetational limit &rd also the upper limit of lycaonid activity. The eggs are leid on the
stems, close !o the flower buds (much as in the close relative P. taliawhichuses the same foodplant across the divide in ergentina;.
The female walks on the stems, 8-10 cm. below the foliage canopy; here it is protected and can lay eggs without disturbance. prior
to hatching, the egg becomes gray. The young larvae eat a hole in the egg but do not consume the shell. Ll larva (obserrred at 4fi)0
m.)werel.0mm. long,completelywhiteorgreenish-white,andwithlong"hairs". At3z0flm. lLlarvaewerel.2--.inlength
and brownish-green with the head capsule and tnre legs black. Two different rhnnnets of feeding were obsenrod. At 32fi) m. the
young larvae opened 'windows' in the leaves, the nesophyll and leaving other tiszues behind. One larva was observed
eating a green stem while the rest of its body was protruding out into the dir. At 4500 m. young lawae were seen consuming flower
buds and flowers (Photoplate XIV: 8). L2-L3 lar.aa were mostly green with shorter white "hairs" than in the earlier instars. Sone
individuals were pinkish white. Fully groum larvae (Photoplate XIV: l1) wero 8.5 rn-. long, green, and cover,ed with minuto $,hite
spots; short 'hairs' existed only on the periphery. The middorsal linp was dark green, widening anteriorly and edged with $,hite.
Each segment had two white subdorsal diagonal streaks. The latoral line q/8s narrow and white contrasting a brilliant black h€ad



40 UWSP Mrseum nrye, Natrupial'Blue' Wafitia

(LIST 1, continued...)

capsule. No DNO was observed. The diapausing 15 pfepupa YgJ 1T0' 
long and olive green' In the laboratory it made a loose

silken net along the bottom wall of the rearing vil lenotopt"te )ov: 12) and dirrpause initiated on 23.1.95 re.sultd in pupation on

10. r 1.95. The pupa was 5.0 mm. loDg, smooth, u-" -a without a silke,n girdte. It was connected to the side of the rearing vial

by the desicated skin of the last mouft and the entire pupae otherwise suspended in the air'

n. Psadob.d4 aweliatuBdlint & Johnson, 1993 (Photoplate XI' fig',38)'

Ilabitat. The rype locality of tuis interestini"n*i* (de.scribfo by Bdlint & Johnson- 
-1993 

from material of an AMNH

expedition) was noted as "Atacama Reg., Huasco, 96 s. of orodel Inca, i November 1992, 1600 hr., leg. calvin snyder"' My

first efforts to find the type locality in the vicinity "ilr**" 
f"if"a, !r1t 

then from Mr. L. Pefia I leaured that 'orodel Inca" refers

locally to Inca de oro, a small gold miners nil"g"-,ltt it lgttq-19-5-kma 
north northeast of copiapo' chile and 107 km' by road

from coastal chafiaral (in the Regi6n 
"r 

at""r-", ioo 42's & 7o"w). 
-lotanically, 

the area is described as 'Matorral Desertico"

(Villagran et al. l9gl, LggZ), rdesert shrubland *itt *ooa mean rainfall of about .5" (Arroyo et al 1988)' This locetion is only

about 100 km. south of the Atacama absolute d*.; The original description noted capture- of the holotype anong '18 inch higb

sagelike shrubs sporadically 6t6qming along gon"rry *"r*"r "i"rho'. 
From recent visits to the area, which is very dry' it is evident

that water sources in this area are mainly from floods. A very sinilar situation exists in the Negov desert of southern Israpl where

infrequent annual floods support desert species t*. zuaru" Tittoui, E. reqyptiau, E. clurlonia, Tzgris eupheme (a[ Pi€ridae)' and

Melitaea dcserticolaoqympn"riaot and-plzbQus pylaonpftr;lyi p"ryor-"ti"i1, that are feeding on annuals and pereniale that in the

driest years bloom only partially. During tggllilgs o"t"-*r" oo raio (and no floods) along the Atacsml periphery' The area

surrounding copiapo is vast (covering 100 x 60 t t.t. o*i"g the months of 8'93, 2'94, g'94' 9'95' 10'94 and 10'95 the author

travelled a wide circuit: from Rio copiapo to pto. vi"j" o" ttu iacific_coast north along the coast to Bahia lglesie, cald€f,a, chdsrsl

and parque Nacional pan de Aancar, and the,n soutleait to piego de Almagro, Inca de oro and back to copiapo. During these visits

the only polyourmatinqs collected wete pseud.oluiii chitensis (i'.s:, pan oe Aancar; 10.94, Pto' viejo; 10'95' 45 k'D' s' Inca de oro)

and Leptotes trigemm4tuE(Copiapo and nio Copi"po, 9,10.9i& 95; Bahia Inglesa, 2'94)' Efforts to locate perenials (Fabaceae) that

might support an annual urood of p. aureliana"oa"a *itn one clear pooiuiiity- ,Mcsnia argenteo' Meyen'- located at 17fl) n'

at the type locality on 10.g.g5. At locations like the type locality, without rain bushes of this species are reduced to about 40 cm'

with few flowers or fruits. on 10.9.95, pt**din; *"tn "" 
the'the road from Inca de Qto 77 km. to Paipote, the gradual desc€nt

showed larger and larger stands of A. argentea t"pt f .ZO -. ni$- lTt fully blooned yellow flowers and fresh f its: There was

also high activity of Diptera, coleoptera, tizanas iirl birds aroui<l thil 
rylant, 

suggesting its wide- usage in the desert foodweb at this

locality. Thus, one might readily conclude that thaplants noted by ca"io s"ya-, collector of the holotype (who has told Dr' K'

Johnson th4t such plants were the only tnings urooning 
"-oog "- 

oth_ erwise totally desolate habitat) was A' argenfea' However'

search beneath many of thase plants did not * 
"n 

aiy aiafrusing larvae. considering this, there are two possibilities: either

appearance of p. aureliana on'A. argenteacoincides *itn a*tr* rain-related 'bloom$', or that the foodplant of P' aureliana is s

different plant, possibly an annual. The possibilities might include a coastal flwhy Adesmia littoralisButk' (with yellow flowers and

green pods), the common "chaffar' aeiftoea dccortiirc (H. & A.) Burk., or a facultative species l*e Montiopsis (calandrinia)

discolorschraund (portulacaceae). If the latter were t rr", F. aureliarwwovld not be of the sibytla-argentinaclustet of Psettdolucia

(Adesmiafeeders) but of the *tiiw-lyrnesra cluster (polygonaceae-Portulacaceae feeders). since the fresh holotype was collected

in circumstances well-rememberpd by calvin s"ya"iO" ir"r, in fact,,surprised to catch_a 'blue' in zuch a 'desolate" area ftrrs'

comm. to K. Johnson), one must assume p. auietianais well adapted to its extremely dry cycles that attend its habitat' possibly

spending years in pupal diapause and appearing only when there are times of zufficient rain. This is tn're Earrs archidamas (Pqi-

lionidae) which the author reared fronmaterial *itotA in this desert af,ea near vallenar and fed withAristolodtia dtilcr,.tis' of

eight pupae, four harched after a year, two after two years, and the remaining are still in live pupae after three years'

2E. pseuiloludL oligocyarca(ureta, 195O Ghoto'plate XI, fg. 37_&-Photoplate III' fig' 7)'

Habitat. rnis-sp"cie"w"s d"ruuea iyui"tr (ts3q-as 'Iylas endlmion oligocyanca Tp. o.' from some 50 specime'ns

collected by L. pefra at 
"Tumbre, 

Cordillera a" aotof"g"tt tzoo-+ooo m.' 6etween n 'g'55 and ?'10'55' Mr' IJis Pefi. (1964'

lgTl) published some notes dascribing these collections from a three week long expedition to the areas were chile, Argentina and

Boliviaabutt. DuringthisperiodhealsodiscoveredEiselianaroiasi(dwribed;'Theclarojasf byUreta["UretaRojas'],anaction

that led bibiographers to think that "Rojas" 
"oa 

"ur"t"' (as authlrs of various publications) were two differe'nt people @ridges 1988)'

pefia also discovered Eiselianaflavaria. Both tr,-"r" utL species are insular members of the clade including the more common An-

dean 'elfin"-like strymoninid Eiseliana puno- iCt"o"n) 1sy:nonym, high Andean Argentine "Eiseliana koehlcti' , the type species of

the genus). Among the other rare butterflies .i,hir rdi." disclvered * that was the fast flying pierid Hypsodila pena' (occuning

up to 520O m.). Mr. pef,a recalled that p. oligocyan oT!" locally v31y common 8t 'Tbmbre" the vicinity of an Indian village cdled

Talabre (3200 m.) on the Tropic of capricorn *'-" tso k-. easiof Antofagasts across the salar de Atacama' The area wss r€ached

by the author from san pedro de Atacama, 10 km. south of roconao by tuming left on a narrow dirt road extending up to the Argen-

tinian border en route to salta. This is the upper fJ or tn" p*" and l9.wer part of the Alpine vegetational belts (Fig' B), dominated

near Talabre by opuntia bmeri a.pioy, 
"*niooltit", 

cactus. Procoeding toward vn. hscar and-laguna l*jia, a zone was entorpd

with low bushes similar to the biotopes knonm tor liaaeuinca sigal, M.-pelorias, Heoda Y. -so, .[Benyamini 
and Jolnso1 1996] and

N. fagain Tarapacc,s putre-Zapahuira zone lsee ne,nyamini ana rJtnson- ts96). Tbis areo is initially doninated by Bacdlcrfs bushes

which rapidly give way to the typical pereni il stipat*rt* as onel?rs Laguna Lejia' First visits mid-July 1993 and early February

1994 were unsuccessful (July typically nigh anJ n;ly freezing, February-somewhat warmer but etill very dry)' A sb.gle P' oligo-
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qnnea was observed northeast of ralabre (3300 m.). Reporting this to Mr. Pefia, he commented that in the 1950,s the area had b€€nmuch greener and that 3 9""oll dry period appeared to have eisuea tne-ratter nart ; rhil;"*ry. 
_ 
Also, this area is at the southernlimit of the "Bolivian Winter region-' whers the Chilean .rr--r, oi* ."* "*"{" _a 

"o_pfJt-fy^miss the area in JL ,u""..considering this' P' oligocyanea ihould be looked for in the Puna belt which occurs b"t*"* t6-rsoo -. from below Laguna verdein the southwest corner of Boliui", across TJabre and socaire, ; sJ; de Talar o* o" cniuerg*tio" border. ri ii *ggot"dthat the peak flight period is in the Jsecond spring' of rehuary-M"*i-,qur sooo at". o. 
".reo-ouerl"ppiog 

the Bolivian winter rains.ff ?ffi ;ff"#?S-n-,#ff*: ffii"f3ffitr, i#tr"?,-"' " d; il;; :: ri i, i,,iur"-a"D. oi s o"yo*o

29' Pseudoracia rryTy--?dletto, 1gg3 (phoroplare xry, figs. 14-25 & phoroplate xv).(synonyms p. sirinBdlint 1993 & p. aconcaguaB$lint&-Johnson 1993)Irabitat' This species inhabits the central cordillera de los Andes in the Aconcagua Regidn and occurs in o,ne annualgeneration' from late November in lower [-os Horcones, Parque p-ri""i"r Aconcagua, M;;; Reg. Argentina e75o m.)to mid-February near the intemational t'onel and on southc.m d.p"oit;;;"g* above thi first climbers c-r-r at confluenciaca (3500m.)unlike Pseudolucia penai and P' talia *vhichare- distinctive species oi?tn* side of the c.iri"*rr Divide (coquinbo-san Juan),P' argentina has been collected on both sides. 
. 
Howev*, tn" pr"r.ii"ooor, on ten t ip, to tn"lr"r" Bermejo, area never foundthe species flying on th9 chilean side in spite of the vast '"rp"L' oi no*erng Adonia'acgicerasphil., its foodplant on the Argen-tine side' Perhaps the "invisible barrier"'is crossed by P- irgentinaat some other time of year, or broods on the chilean side arenot coincidental with those in Argenrina.

Adult Behavior' on l' 1'95, the author collected on a sunny but windy day at puente del Inca at the entrance to eda. rosHorcones (275o m')' Adult P' argentinawere observed oo tn"iti#p.ot, *a o*iby conwhulus and rropaeorwnreaves, as we'as bare ground' The species prerirrea small ravinqs *ni"l.*e.e pro-ilt"a from the wind. Male.s were territoriar, perching on thefoodplant (Photoplate XIV: 15) or nearby Conwlwlus (photoplate Xfft 
1Ol 

iot"..pri"g p^-r_g congeneni or, on one occassion,Yeratnea la'thonioidcs' Males land nrst witn closed win- gs, 
"qp*idry 

i" strong wind, then nrb tileir hindwings together; when thewind weakens they open their wings tot 45o. Although feiale*;#; and- rub their hindwings logether, the behavior of the sexesdiffers when disturbed- nales flyiug up and 
"*"y, f"-"lo a-pp-g ioto a" foodplant.;;-rh" ground. The latter behavior infemales has also been noted in p. nlia and p. penai.

Life His0ory' Eggs were laid singly oo tn" tooapt*t (on one T*rgo lro gmnty eggs were found together) . rn 47% ofcases studied (n: l5)' oviposition was close io fllwel buds or flowers @hoto4rate )cv , ili, ils%it was under the leaves, i^ 13,it was on the calyx (Photoplate XIV: 18), a,,dl% of the time 
"o 

tl" n ri-t. The lL r"rv is whitish green with long white ,h8irs".It does not eat the egg shell but feeds olthe leaves, opening tiny translucent "windows" while eating the mesophyll and leaving theremaining tissues' Eventually, the larvae may burrow complet"ly into a flower. r\e I2-ril"** 
"." 

green with white "hairs", agreen middorsal stripe edged in a dashlike fashion with whilte, three darker green zuMorsal oblique dashes on each segment, and awhite lateral line' The mature larvae measure up to 10 mm. and are velvetine green with tiny white spots throughout. There areonly a few middorsal "hail6' and a few scattered argunf th9 head capsule and postrior terninil. rt" pr.pup" is first brown in colorwith a purplish tint and marked with white dots. In- the tatoratory it "o-r& ryo*rh ,h" pr,p"r; the bottom of the rearing vial,shortened to 6'5 mm' ani entered diapause (loweg Plgtoplate Xrv: 
^l-.- 

ora*hrvae are pirtirf*nir" in color (photoplate )ilv:23)' well-camouflaged for feeding on-the fnrits. In diapause the larvae are orangi$ brown (upper photoplate xry: 24). A larvaentering diapause on l'2'95 pupated on 8.11.95 and on l5.ll-95;;;rged ,, "i"t". 
prp".lii 

"ur"t 
5.5 mm. long, conplerelybrown' smooth' and without a girdle. The pupae connected to the base oitlu ,""riog vial through the desicated skin of the last moult.The DN-o, is marked by a short dark transverse rine edged by small white spots.

*"," ".,H,T.T,nT'*!;:rffie;fiffi',il:,Hffitffi*;the 
roodprant, incruding rhose rrom which rarvae and eggs

30' Pseudolucia ralia Benyamini, B:ilint & Johnson, 1.995 @hotoplate {, ngr. 1-19 & photoplates xv, xv[).Habitat' This species was discovered 
" 

PY-d"l egua N"go io lrg*ti* along the international road from san Juan toIa serena' chile' In th: reqron it may well enter chile. tt-occurs-in one annual g*"o-tioo from oecemter (at 3350 m.) to lsteJanuary (at 4380 m')' The first three-knoqm specimens, two males *a 
"o" 

femal-e were corr"ct"a by the author at 435o m., on25'12'93 at 15:30 hrs' near milestone 370' Beilw, under Adult Behavior, sone further comnents on these collections are made.At the end of 1994 the pass was closed with ice, so on the 3l.lz.g4the author made hir ;"t;;;; from the Argentine side. Thatday' the first specimen was-observed at 3350 m., at the lower grorving Enrt of uarna, just above the locality where Dr. A.M.Shapiro discovered coliasflaveola Blanchard in Argentina. et gsoo i. too individuals o-f p. ittowere s.un and, at 3650 m., adry ravine along the left side of the road sheltered a targe colony. I" ,ltt; protected environ oe species was actively flying and alsoperching on Adesmia echinus K. Presl. (Photoplate XI:-3), .-r u" ttt* t"".r., on stones, o, oo th" ground. unlike the other highAndean Pseudolucia, P' sibylla, P. penai and, F. argentina, the p. tatifeiule has * ";;p;h ;; the DFW, very similar ro thatof P. plumbea. This makes them very distinctive in the field.
Adult Behavior' oa25'12'93, with a strong wind and l5oc temperatures at paso del Agua Negra, the first individualsknown of this species were flying very low and, with the elevation, cottecting them was difficult. IFperched on,Mesmiaorshions,or on the ground, neither sex would fly but only fall_!!o the foliage anJLl-tto,ouu. This behavior was noted for some time andit was observed that, even on ope'n ground, instead of flying th" rpA;;;; sinoply run back *a", L rpioy cover of the foodplant.The only way individuals could be caught on this day was to force them out of the foodplant cushions with the net handle . oLzo.z.

I
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1994 the area was visited again but no adults were see,n. on 2l.l.gsthe pass was accessable from thrc border with chile (4775 m')'

Descending slightly, at +4i|m. one finds the opp", ti-it" "l S"yly wlhnanii var' lciocarpru Phil' and at 4400 m' the highest

occnrrence of A. echiruts. Three male p. talia witeobseped at 43g0 m. (piotoplate x: r) ryrching 
on tho edges of the flowering

cushions or around the 'hole' that is created in these cushions when the plants 
-"die 

back". Here, contrasting r€ports above from

Z5.l2.g3,adults were extremely active, flying 
", 

;*"t movement of surounding flies or wasp-s: The latter were flying direc0y into

the Adesmiacushions as if to look for prey (possibly the lycaenid larvae). At 4350 m. neaf this site, flight activity continued until

16:15 hrs. The nectar source (other thnthe,4fusmic Rowlrr; was the prostrate Junelia uniflora(Phrl.) Mold' (Verbenaceae) which

as pink and white flowers. oiatx ttl,psopnila phil. (oxalidaceao) alsooccurs at this altitude wrt Ailacmia is the doninant plant'

Life History. To date, oviposition has been- obsen ed on two different Macmit species: in December (320G'3500 m') on

A. aegiceras phil. and, ln pecembei-January (from 3650 m. to 44oo n.) on ,{. edirun Presl. It is s'spected thst the closely related

A. subterraneaclos and,{. crassicaulispnil. n"y 
"rso 

be utilizedas foodplants. As as has been discussed concerning Pseudolucia

on the chilean flank, there is a foodplant transition upland as the season rltu*, in fact, utilizing the saoe foodplant species as the

latter taxa. The eggs are laid on the stems of A. echinus close to the margin between buds and flowers @hotoplate x: 4)' This is

about 1545 mm. berow the spiny canopy of the plant. The young rarvaado not consume the egg shen. At 3200 m. A. aegieras

was fo.nd defoliated and with the "windows' typiti"g polyo-,o"tio" lar'al usage' Unq lannation' larvae were found feeding

on the flower buds, on tlowers, and yormg fuits. In tiu rrrrt two instars the larvae 
"t" 

*hitith gt"*, covered with noderalely long

white ,hairs' @hotoplate XI: 5,6). The head capsule is black an-d th; tnre legs blackish-troqm. The middorsal line is dark green

with white margins; two oblique green dashes mark the flanks of each segmen:t, with white dashes separating them; the lateral line

is white, edged dorsally by a wide pinkish u."Jtn"i*"ti""o around the entire larva. This latter trait makes these larvao very

distinctive. In the third instar (photoplate )fl: 7,8)the lanae are usualty.whitish orange or whitish pink and, on the third and fourth

segment, there is a bold'wasp mark" whirch, by its combinationof markings on these two *qgTtt outline the shape of a wasp with

promiaent wings. This distinctive mark is somewhat like that in the larvae of r. plumbea md P' hazeorum' In the 4L and 5L larvae

there is an extreme dimorphish. In ono, the larvae show what may be warnini colors of toldtlack,white, red' yellow and piok

(photoplate XI: 9,10,11) in which the black- 'wasp mark' is extremlly well marked' This is truly the most remarkable appearance

among any chilean polyonnatine larvae. This morph and the others somewhat like it in P. plwtbea nd P' hazeorum (with popula-

tions no closer than 200 km.) may indicate 
" 
*.ioo ancestry. The second late instsr morph in P' talia is a more comrncrn one

which, instead of zuggesting warning coloration, is cryptic. The larvae are almost homogenous whitish-orange, similar to the color

of the Adesmia fnrits. photoplate XI: 12 shows ,o"n 
" 

U*" photographed on a "wrongl background color, a gt:4n 
'Adesmia 

fruit

from a different foodplant. The 'wasp mark' is almost totally missing and the honey gland only weakly marked' The fully grown

larva is l0 mm. long. In the laboratory it crawled into a fold or pup.t, tn-ot to about 6.5 --' and entered diapause' At February

conditions in Santiago, only one larva pupated. 
-rn" 

pop" (pnotopt"t". XI: 15) is about 6 mm' long and 1'5 mm' wide and light

brown; it pupated at tne toitom of the renring ui* in rb"'clz+'c day/night conditions. The eyes, wing cases' thorax and abdomen

are successively darker, starting about two weeks after pupation. Iiis interesting that an ichne,umonid parasitic wasp (of the genus

Diadegma[det. Dra. Dolly M. I-anfranco]) g".g"a fronorre 9f the 
diSausin8acryptic'-colored larvae (Photoplate XI: 16) while

no parasites were noted in any of the t nae snow"ing the possible 'waming colo=ration:. Unfortunately the only individual pupating

at the laborabory died.
Myrmecophily.TheDNoiswellmarkedbutattendantantsarenotknownyet.

31. Mad.etzirca ludiqa(Weymer' 1890)'

Irabitat. Thi.-";il;; recorded from the vicinity of volcan Tacor&, on the border of chile and Peni' The area was

visited by the author twice. on 15.04.94 the visviri area was visited but cold weather, rain, and hail did not allow any butterfly

activity. on 05.11.94, a day after the putre futt ectipse, a trip was made to the southern foothills of volcan Tacora and a climb made

to about 4500 m. No Lycaenidae were observJ *a tn" only butterfliescollected were two species of Pronophilini (satyrini) and

orre Hytephilasp. (Hasperiidae). Near Ge,lreral Lagos, some 10 km. east of volcan Tacora, Phulia nymphnla Blanchard' a species

of pronophilini, and one specimen of thrc hesperid 
"ryiq 

limbataErsch. were collected. The vegetation on the southern slopes of

volcan Tacora is most interesting. In the foothills the iominants are the perenial sttp4 grasses buralnid these grasses is a shrub bolt

composed of the dominan t potytepis tome&ellawedd. (Rosaceae) which is reduceilto oo -o* than 2.5 meters high because of the

strong winds. Among the shnrbs arc .4d.esmia melanthes phil. (Fabaceae) , chuquiraga spizos-c ssP. rotundifolia (wedd)' Ezcurra'

parastrephia guadraguhris(Meyen) cabr., Bacclwris sff.. santelicls Phil. and ciwrsottottwiodapappa(sch' Bip') cabr' (all Astera-

ceae). This vegetational ueti is sinitar to the Puna belt in the Putre-Zapahuira area of Tarapacf (see Benyamini and Johnson 1996)

but the ptant diversity and coverage are somewhat smaller and the altitudinal occrurence oi th" sripa quite different' considering

the biome, it is likely that the foodplant of M. tudicraand the above-mentioned Adesmia. It is suggested that this region be visited

in October and March (soon after the Bolivian winter) for best results'

32.MadcleheaFtulas(Weymer,1890)(PhotoplateXIV'\Zs'Ztlle&Photoplate"*):
Ilabitat. This species is knourn from the-distinctive puna belt of northeast chile in the Putre-Zapahuira zor.e at 30004000

m. (S latitude circa lg"is,;. The collection of L.Pefla had one fresh male collected by G. castillo; the data label read 'Alcohuaz'

Limari, Dec. 1993". This record, if true is a recetrt expansion of this species across the Atacama into the coquimbo Regl5n which

is g00 km. !o the south of the cordillera entorag"rt". other records.are from the months of lalo september @erd) and' in chile'

November, December, Febnrary and April, "p;;;; 
to represent atlesst two annual broods' This corresponds to the bi-seasonal

springs of the chlean puna ana tne aforementiinJ ulma rhift 1"t", in the season. The author first encountered this silvery' quick

I
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PHOTOPLATES XV.X\IIII

Four pages of scanning electron micrographs showing the eggs of various Neotropical Polyommatini

Format: Left to ri-eht (unless otherwise indicated in species labels in cases of additional vidws [e.g. uzually a closer
and less close view of the micropylel): left, distance view of the egg on substrate (appropriate measures at bottom
right); center, surface "lattice' of the egg (appropriate measures at bottom right); right, view of the micropyle (ad-
ditional views provided for some species; appropriate measures at bottom righ$.

Order of Taxa

Photoplate XV

Pse. udolu cia clill ensis
Pseudolucia andina

Photoplate XVI

Pseuclolucia vera
Madeleinea pelorias
Pseudolucia lanin
Pseudolucia penai
Ps eudol,u cia argentina

Photoplate XVII

Ps eud,ol u ci a. b eny amini
Pseudolucia avishai
Pseuclolucia talia (1 & 2)

Photoplate XVII

Nabokovia 
"fago,

Pseudolucia collina
Pseudolucia lyrn.essa
Pseudolucia plumbea

Parque Nacional El Morado 2100 m, SantiagO Metropolitan Region

Pseudolucia andina ; Portillq 3200 m, Los Andes, Valparafuo Region
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pseudolucia rgra ; Volcdn Lonquimay 1100 m, La Araucania ReSo^

Madeleinea pelorins

Pseudolucin lanin Madeleinea pelorins

Pseudolucia penai; Riolalaguna 32004500 m, Elqui Coquimbo Region

; Zapahuira

tolcan

Pseudolucin arge ntina ; los Horcone s, 27fl m,Aconcagua, Mendoa, Argentina Pse udolucia penai
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Pseudolucia auishai ; Ins Pelambres 2600 m, Illapel Coquimbo Region

Pseudolu.cia talia was analyzed from the type locality in relation to the elevational and foodplant
usage segregations explored in entry 30 of List l. Below are comparisons of the eggs from
fernales at these extremes of the biotope.

Pseudoiucia tnlin ; Paso del Agua Nega , %flm, San Juan, Argentina

#

W
Pseudolucia tnlia;PasodelAguaNega 4350 m (Iype locality), SanJuan,Argentina
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x308

Nabokoaia fogo; Ptffie 34m m, Arica,Tarapacd Region

Pseudolucia
'

Maipo B00m & Parque Nacional El Morado 1800m (x l4&),Metop. Region

Pseudolucin plumbea ; Parque Nacional El Moracig 2000 m, Santiago, Metropolitan Regiur

ERRATA: Due to final publication order of the Photoplales, two citations of Photoplate XV in LIST 1 (Leptotes

trigemmatw, pseudolucia annamaria)refer toPhotoplateltr (biotopes); citation ofPhotoplateXVl[ for Pseudolucia

hiruorup is an inadvertant error originating from an uncorrected typographical error in the Chilean diskette.

Pseudolucia

lyrnessa ; Sanlos6 de
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Madclcinca pelorias, continued (LIST 1, continued. . .).

flye'r on 5.2.94 travelling eastwNrds from Arice to Chrmganf @arquo Nrci@d de larcs). At about 10 t n beforc Zapah.fra, at
3(XX) m. , there is a valley to the left of the road @hotoplato XIV: 26) urell-mar&ed by l$ge Badw6 hrsh€s. Made;Idnen pelorlas
was not c.oDmon but the adults were seen with Nabokoviafaga arcund 6G80 cm. bill Ad6t tio melanthq Phil. bushes. tts tatter
to 1.5 m. higb in the crctter bottoms of the valley. On &is day, tfu Adwnia h8d blds and floqrcrs @hotoplate )CV: 2e bqt ao
ftrits. The area l0 km. west of Zepahuira was visited egain on t4.4.94 and only one individual of M. peloriu was observed; a
return trip on 4.11.94 wihe$sed very dry conditions and no Madcldt er rdults flyi4g. However, typical of tho uplaod disp€trsi@
oommon to Polyommatine poprl*ions as the season matur€s, q, 4.11.94 M. pebrias was collected nesr hre€ at 350O m. .etso cot-
lected here werE the newly discovered ryecies Madcleinca sigal (w Benyamini, Bdlint & Jobnson, kport {l), N. faga, L nue.b,
thepierid T. zelia, nyryhalids Yatessa caryaelJi$w rmdJwtonlarlpstirlea-riydaFruhst., andhrylidllylqtilalsoniran"hnaBvus.

Adult Behavior. Males €xhibitod typical t€rritorial behavior, p€rching on, the rd/ler Atripla t nbt @a Moq. branches md
flying out at other ins€cts nearby. The flowers of L melanthq and especially those of the weody Verberu l*ptdaR et P. wete used
as nectar sourrc€s. Other speciee of buttcrflies observed at the sito wercz Tqiqllas zcha fusdlcli Ureta aod Tato&ila awdie
erncstae Herrera (Pieridae), Ablaxurbu mucla prneensis Johnson (Lycaeoidao, Theclinao) (theae perching almost exclusively on the
1.5-2 m. hrgh Bacdwis paiolata large bushes) and the h€speriid Pyrgus fu&orts.

Life llistory. The eggs are typically lycaenid, rr&ite aod $out 0.5 'n'n. in,lism€ter. 1hey are laid on tbe st€1as of d
melantlus close to newly grown buds and shoots @hotoplarc XfV: 28). The species was reared nhile the author was trcveiliry
through Bolivia with linit€d r€$lts. The larrrao fed on the ,{" mclantlps flowers; occasionrl larvae (e.g. one 3L krrrae on ll.Z.94j
fed on the buds. The 3L larvas w€see olive green with a darker dorssl line $,hich wid€os and hss rvhite edges; the lateral
line is white and but weekly narted. The larva hsd $,hite dorsal post€riody dir€ct€d 'hsirs' 8od \rihite hairs along the flanks. Lack
of transportable foodplant prohibited further readng.

33, Mdelctncnrigat Benyamini, Bdlint & Johnson, 1995 (Photoplate XW, figs. 3G.34).
Habitat This species was discovered by the author on 16.O4.94 about l0 lcm. southwest of Putre (Iarapac6, Chilo), 3400

m., near the road to Arica (Photoplate )flV: 30). It lws during the annud 'second epring' and the day was smny after a heavy night
rain. The species was flying alound rapidly but immediately dren, notice as a unfamiliar morph, a zuspicim confirned when two
females were collected while pe'rching on a 60-80 cm. trll violet Lupirus ry. (suspected as the foodplant [Photoplate Xw: 31]). The
biome is typical of the Puna habitat (as described in Benyamini and Johason 1996) with high plant diversity and covemge (see Fig.
A). This nanrow Puna belt harbors a higb butterfly diversity including, in addition to those species cited in the previous enky (32),
Tuodtila autdie erncstac Hetra, atd Terialias zplia hcduli Ur€tr (both Pieridae). Simultaaeous with the discovery of M. sigal,
a new speciee of Theclinae was also discovered @enyamini aad Jobnson 1996). This locale was visited again on 05.11.94 but thore
was surprisingly linle activity. However, on the way to the "Termas' of Huaras de Jurasi (at 3300 m. above Putre), fu nev Mad*
lcinca was collected again on a flat 'vega" (celled a "Bofedal') typical of the Altiplano and the lower Alpine belt. Other butterflies
observed here included ltylos titiuca Welmer (Lycaenidae), Igraphulia lbdes Urpta (Pieridao), I+lqhtb boulleti Mabille, and
H. henerai (both Hesperiidae); On the "a-e day another male of M. .rigal was collectod aear Zapahuila (kn" 100 fton Arica) by
a colleague. As it turned orrt, M. stgalhad been collected before. In tbe collectim of Mr. L. Pefis was a f€male collected by hin
and by A. Ugarte near Parinacoa (3300 m.) on 14.U2.194. The specimen had been put aside, howe\ref,, in 'rmdetermined' mlterial.
Once M. sigal was recognized as a new qlecies it was also collected olserrtere. Dr. A.M. Shapiro collected one sp€cim€n neor Pari-
nacota' &ile, on2,.ll.94lDt. Zsolt Bttlint aod Dr. Gerarrdo t 'rnaq collootod me specimsn on the northern slopeo of Volcan Tacora
on the Penrvian side in eady F€bruary 1995. Thcee rpcords clearly indicate Ir, slgal has two annual broods (November and April).
It is possible that the lower Alpine belt populations of M. sigal may dso bavo a diffemt foodplant.

34. Madcl&ta laa Benyamini, Bdlint & Johnson, 1!D5 (Photoplate XItr: fig. 35).
Habitat. This recently describd species (w Rqot 47) was discovored by the urthor near Tiwaneku, Bolivis (,1000 n ).

Two fresh feoales wcre obsenred and theo collected on9.2.94. They were flyiug 8soutrd ,$tagalw atr. gobarcillo \ilhich is sus-
pected as the foodplant. Tb€ t,"e locslity is hilly and the specimens c/orc collocted m s mod€rltc slopo where hlias webqbauqi
Strand and Tatodttla distincta Jorgeosen rvere abundant. O^ 13.2.94 the author eroesod ths Cordillere C€otral, trevelling to
Cochabambs. The rain ceased r fry kilometers after Pongo, where tho road dclines inlo wide tums. Stoppiag near a tiny com field
on a slope along the righthand side of tbp road, the first males of the spcies wero collected whilo flying rapidly about a small, heavily
vegetaged, ravine.

35. Mdelehpzzrazc (Staudinger, 1894) (Photoplate XItr, fig. 37).
Ilabitst. This species wrs collrxrn on 1.1.93 in Uspatlata (1900 m.), Melrdoza Prrovince, west€m Argentina, flyiag in a

deserted agricultural area with @Iiqs l"sbia Fabricius and Taodila mqdis wttwlrunii Capronnier. Both sexes of M,mozaverc
flying around Mediugo sativdL, and yellow flowering Melilottu albns Desr. The fenales seemed to prefer Mdiugo,landing on
it with great freque'ncy. This plant is thus suspected as a foodplant although eearch for eggs led only to location of pierid eggs tlpical
of C- lzsbia.

36, Po@ rrpc (Staudirryer, lE94) (Photoplate XIV, figs. 35-38).
Ilabitat. This is the most eolnmon lycaenid in the Bolivian Altiplano (rrc90 m.). In eady Febnrary, lW4, it was observed

in wet meadowe ('Bofedales') betrveen Parquo Nacional do Laucs ia northeast Chile (4500 m. and Orunr in Bolivil (4000 m-). Some
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(LIST l, concluded...).

specimens that were collected in C-osapa where it flew with Itytos titiuea. This area directly borders Chile so th6 speciee can be
confidently included in the Chilean fauna. Tho suspeeted foodplants, Atragal*r gcrbCItailb Csv. aod A. tff. are4utpaals Yogel
(Photoplate Xry: 35) are common ia northeastern Chile. In mid-February the species cas abrmdant betvyeen La Paz and Copscabana
on the Peruvian border (Bsta[as, Tiquina) flying everywhere with Colias wderbatsi Strand, in agriculturel areas, and in Tiwrnaku
wiJJn Madelzbva lca. The individuals were soen perching on the grormd or on plante with wings op€o st 45o (Photqlhte XIV: 37).
O^ 10.2.94, near Copacabana, two freshly emerged females were observed perching on a 6G.70 cm . tdl'4stragalw with whitish violA
flowors and vivid vftite edges @hotoplate XfV: 36) id€otified as belonging to the /" gubawillo group. At Cqracebaaa, M. vapa
was locally cornmon aod individuals wer,e often seen in goups of 5-10 perched along single blades of Sripa gresses (suggesting a
roostirg behavior). In nid-F€bruary 1994, M. vapa was observed in the 'Cordillera Central" of Bolivia almg tho rcad to Cocha-
bamba. Conpad to I. tltiuca it appeored thtt P. wpa prrefers more mpsic biotopes. Also, its wido distribution suggests that it
probably uses rpse thag one foodplant. For instrace, it is often observed in aress whero r{. gubancillo doeqnot ogtrr.

37. Lqtotsassins (Cramen 1770 @hotoplate tr).
r{abitat. This species have seen reported from Chile (P€64 & Ugarte 1994-Mx), rcee8t€d3tbe preeent volune by Bdlint

and Jobnson (Report 44). t bave not seen any Chilean in local Chilesn collectims or in the field. Regarding this widely
distribt€d qrccies, it seems the fudes are an efEcient barrier since no records have wer been recorded from the highe'r Andes or
Patagonia. Bdlint & km8q who collected m the southe'rn Penrvian Coast close to Chilo, observed clo.ly Lqma trtgawtatw |&rerc.

However, as Johnson aod Miller (1992) noted, most of tbe old records for various xerophytic species entering northern frile arc from
the 18(X)'s (e.9. mostly from the British Museum and Oxford collections) and the najority attribut€d to lValk€r's early e:rpeditions
along the 'xeric corridor" extending from coastal Ecuador to Arica, Chile. In nid-February 1994 L cassius was collected by tbe
suthor in agricultural aress and in gardens in southem Bolivia (ot Mdiugo saiva L. its foodplant in T[piza. 295Om., Potosl,
Bolivia). It is also well known ftom xeric lowlands in northem Argentina (K. Jobnson, pers. comn-). Thus, if L. assitu werc to
be found in Chile it would m<ist likety reprqs€Nrt either a population established along the xeric coastal corridor or, also possibly, aa
accidental agriculhral. transplantation.

DISCUSSION

Distributions and Zoogwgraphy
Figures H, J, K &L (pp. 35-36) present the data

accumulated in the field and supported by the following
collections; National Natural History Museum Santiago de
Chile; University of Concepcidn Dept. of Zoology (ex
Wagenknecht Coll.); Metropolitan University, Santiago;
the Pefra I Ugarte collection; American Museum of Nat-
ural History, The Natural History Museum (London);
Field Museum of Natural History (Chicago, ex Pefra col-
lection); and the author's personal collection. These data
are readily comparable, for overall reference and interest,
to phytogeographic zones generally recogrurrud for the re-
gion (Figures D and E, p. 31).

Table l0 (p. 37 -38) summarizes the known po-
lyornmatine distributions into nEntomofaunal Regions" in
a fashion comparable to that produced for the Coleoptera
by Pefra (1968). The dataconcerning the geography, eco-
logy and climatology of these areas is contained in figures
A-C. To a great degree, all the above data seryes to am-
plify and complement the taxonomic data presented on
Andean and austral Polyomrnatini in the various other Re-
ports of this volume.

Biology of Chilean and Argentine Polyommatini
To conserve space and provide an evenly organ-

ized format, biological data has been summanzed for 37
species of Andean and austral Polyommatini in 'List 1'
(pp. 3-44 [including interspersed colorplates and other,
black and white PhotoplatesJ). Each entry includes notes
subtitled as Habitat, Adult Behavior, Life History and
Myrmecophily as pertinent to available data. Maoy of the
taxa treated therein are the subjects of taxonomic treatments

elsewhere in the present volume. Photographs of habitats are
included in the various colorplates (Photoplates VIII-XIV) and
also as black and white Photoplate III. Ultrastructural ac-
counts of the many larval samples collected in the present
study was beyond the scope of this synopsis but it is hoped
these data can be eventually elaborated and published. How-
ever, electron micrographs have been reprduced for a num-
ber of the studied species in Photoplates XV-XV[I.

Several aspects of the larval foodplant profile pre-
sented by South American Polyonunatini studied to date have
been summarized' in Tables 2-'1. The most pertinent obser-
vations are best summarized by stating that although the total
numbr of polyommatine species in Chile is, except for
Europe, close to the other areas analyzed, Chile shows ex-
tremely low numbers of families and genera of foodplants
utilized. Even with adjustment for plant faunal sizp and geo-
graphic size (Tables 3, 4) Chile still shows strikingly low
figures for polyommatine foodplant diversity. This may re-
flect the (a) relative montane and austral isolation of the
region, (b) relative geologic youth and/or (c) possibly greater
"catastrophic pressures'r from the Quaternary glacials. Inthe
Andean and austral regions Fabaceae is the most widely util-
izpA larval foodplant while other usages are quite various;
Interestingly, two out of six foodplant families utilized in
Chile are recorded for pollommatine usage here for the first
time. The usage of Cuscutaceae (documented herein for one
of the most conrmon South American polyommatines) has im-
pofiant implications as regards toxicity and mimicry. The
same is true for the widespread documented usages of ,4sffa-
galw species (Fabaceae). Adesmia is also shown to be a
widely utilized genus (Fabaceae).

It is hoped that the present 'Synopis" can serue as an
undeqpinning for future work on the many intriguing implica-
tions suggested by these data.
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Myrmecophily in the chitean polyommatini
Summari-itrg the known data from eighteen polyo-

mmatini for which the entire life cycle is known, it is
noted that seventeen species (94.4To) have dorsal nec-
taring organs (DNo's or honey glands) and it is assum-
med that all of these are functional. Only tn Pseudolucia
penai were these not ap)parent and, in this species, there
also appeared to be no sign of association with ants. Un-
usually, four tentacle organs (TOs), two on each side, one
behind the other, were noted in the lawae of Nabokovia
faga compared to the lnormal' two in the larvae of p.
chil.eruis, P.' charlotte" [cif List l, entry 18], p. laninand
so on. Table 8 summarized the ants species now knoum
to be associated with the larvae of South American
Polyommatini. Seven ant species of six different genera
are involved and published here for the first time (see also
Benyamini and Bdlint, Repon 51). Much work is still
needed concerning the species having DNos and/or Tos
and for which the attending ants are still not known.
However, it appears that not even one Chilean polyom-
matine has obligatory relations with ants.

It is interesting to compare these very high
myrrnecophilous figures to those reported elsewhere; Scott
(1986) mentions association with ants for 13 species of the
30 North American Polyommatines ("only" 43.3Vo). In
Europe, Chinery (1989) mentions 33 myrmecophilous spe-
cies (out of 7 | European Polyommatini). Since life his-
tories were recorded for only 44 species, this suggests a
total of 75Vo myrrnecophily for the European Region (as
defined in Tables 2-5). Benyamini (1990) registered 9
mynnecophilous Polyommatini for Israel. Of the 3l
known Isreaeli polyommatine species the entire biology is
known for 17, a 52.9vo figure for myrmecophily. Consi-
dering these figures, the new data from Chile shows the
highest rute of myrmecophily. The implications of this,
in light of the othei data of phytogeography and polyom-
matine diversity presented herein, are extremely inter-
esting.

Apparent Mimicry Among South American polyom-
matini and Other Lepidoptera

The occurrence of patches of dorsal orange among
many species of stnaller butterflies and moths flying in
Andean and austral South {merican habitats has been gen-
erally known for a long time. Many field workers, ot
museum scientists looking at samples from the former,
have suspected some kind of mimicry phenomenon.
However, there has never been an underpinning for zuch
a view. Thus, during the author's fieldwork in Chile
there was a keen interest conceming this question. Many
lycaenids in Chile have such orange, red-orange, or
brownish orange markings on the dorsal fore- and/or
hindwings, whether the rest of the ground be brown (as

in Theclinae) or blue or grayish (in many Polyommatini).
Their similar appearance is striking in the field where, in
most of the lycaenid habitats up to about 25ffi m. one always
encounters "orange"-marked taxa. This phenomenon is more
outstanding in Chile than in the Holarctic Realm and has
caused considerable historical difficulties regarding species
identifications. Indeed, knowing what we know taday, it can
be easily said that many of the undescribed lycaenid qpecies
from the high Andes and austral regions were simply over-
looked because of the confusing external similarities, parti-

. cularly prior to any interest in morphological work.
A host of orange and bronm Polyommatini with

simple 'V"-shaped markings on the under surface show quite
different basic female genital stnrctures- the bifurcate struc-
ture of P collina, the winged structures of the plu,mbea-
Group (now with at least a half dornndistinctive species), the
tubular structures of the chilens,Ls€roup, sod so on. The
corroboration of the diversity in these groups by study of
their life histories (as in the present Repon) makes zuch di-
versity unquestionable. Likewise, in the Theclinae, some
members of both Eiseliana and Heodahave omnge upper sur-
fape patches (but othcnvise differ generically) and have been
harbingers of numerous additional species whose life histories
are quite different when studied. For instance Johnson, Mil-
ler and Herrera predicted the biological reality of Eiseliana
probabila (e.g. "probable'), a taxon originally collected by
Dr' A. M. Shapiro, from differing genitalia and forewing an-
droconial stnrctures ffid, indeed, its life history is unique
(Benyamini, in prep.).

The orange-broum appearance is not limited to the
Lycaenidae; it also occurs in day flying moths of the Fidoni-
idae family (namely of the genus Fidonia Treits which are
sympatric and synchronic with their look-alikelycaenids), and
at least four species of the genus Heterusia Hope have orange
and black or yellow and black markings. No less interesting
is the appearance of reddish yellow patches, qpots and other
red markings in the Satyrini (Nymphalidae). This phenome-
non is pronaunced between latitudes 2605 to 42oS and in Ai-
sen Regi6n around Chile Chico enclave at 47oS. These simi-
lar, almost dominant, colors in many biotopes has needed ox-
planation.

A straightforward way to attack this problem has
been to analyze in the field slmchronous records among dif-
ferent biotopes and see if the inferences drawn from zuch
data correspond with discoveries of toxic plant usage by any
of the involved species. Such comparisons comprise Table
9 for eighteeen lycaenids, two genera of day flying moths,
and certain Satyrids recorded from eighteen biotopes. The
datapoint to the common occurrence of P. chilercis which (it
is now no secret, given the data of List l) feeds on toxic
cttscuta parasites of colliguaja odorfera Mol. (Euphorbi-
aceae). In the northern Atacama and Antofagasta Regions P.
chilens,rs flies with Heoda wagenlotechti and Pseudolucia col-
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lina. In the Central Coquimbian, Metropolitan and Val-
parafso Regions it flys with no lass than eighteen species

that are listed in Table 9.
Of further interest, at middle elevations of 1000-

25@ m. the orange coloration is mixed with blue in the
females of P. plumbea, P. zina and P. clarea and the
males of P. clarea andP. charlotte. It is also mixed with
grey or silver in the females of P. andina, P. avishal, and

P. asafi and in the males of P. asafi. In the southern Re-

gions of Talca (VI), Bio-Bio (VII), Araucania (VI[), Los
l,agos (IX) and Aisen (XI) it appears that fewer species

are involved- decreasing and then ceasing with the sou-

thern distributional limit of P. chilensis.
Orange coloration rarely appears higher that 3000

m., out of the flight range of P. chilensis. The fact that

orange-patched P. talia females fly above 3600 m. may

suggest this species is of a more lowland origin. Also, at

Rio la L^aguna an orange Heterusia sp. flies with P. penai
and P. sibylla that completely lack any orange coloration.
Figure G schematically illustrates the diversity of orange-

brown, orange-blue, orange-grey/silver and yellow-black
species occurring sympatrically and synchronically as in-
dicated in Table 9. Tn the Theclinae, two genera are in-
volved with both males and females. Eiseliana is repre-

sented with two species (E..bicolor and E. probabila). A
third species , E. rojasi, is completely brown but flies in
the high mountains of Antofagasta out of the range of P.

chilensis. Most Heoda species are orange-brown or gol-
den-brown. Three are sympatric and synchronic with P.

chilensis: H. wagenknechti, H. atacama and H. shapiroi.
A new species (Benyamini and Johnson 1996) in the far
Northem Tarapacd Regi6n (golden brown) and H. supre-

ma of the far Patagonian Aisen Regi6n (red-orange

patches) are also out of the range of known P. chilensis.

It rnay be that the red-orange of H. suprema indicates a

northern origin. This would parallel the fact that there

are Chilean colonies of the brown H. nivea, sympatric

with P. chilensis, that have no orange. These peripheral

dispersions of H. nivea and H. suprema could postdate the

evolution of the warning colors in their lineages.

The idea that P. chilensis is the model of a large

mimicry ring became clearer with the discovery of its un-

usual parasitic and poisonous foodplant: the 'Doddersn.

Mufroz et al. (1981 and pers. com.) and Horvat et al.
(1973) verified its poisonous qualities to animals. More-
over, living on poisonous plants the Dodders are enriched

by additiional poisonous chemicals (Wink and Whitte,
1993). Navas (1979) mentions the poisonous bush Colli'
guaja odoriferaMol. (Euphorbiaceae) as the host plant for
Cuscuta chilensis Ker. in the vicinity of Santiago. The
wide distribution of P. chilensis, its "safe" behavior (e.g.

unabashedly flying in the open compared to behaviors of
its congeners described hereafter), and its local abundance

additionally support its identity as a model at the center of a
mimicry r:rrl1. One aan suggest its "dress" is so effective that

the red-orange colors appearing in no some eighteen Chilean
Pronophitini are probably also a part of this mimicry ring.
In CuestalaDormida flies a small satyrid, Homeonympha bo-
isduvalf Blanchard, with wing span of L2-14 mrn. It has

large dorsal orange patches on all four wings. Its appearance

early in the season (in September) is unusual but can be ex-

plained by the synchronous emergence of P. chilensis that is

then abundant in the area.

Some other examples of satyrids with dorsal orange

patches that are synchronous and sympatric with P. dfilercis
are: Homeonympha vesagus @obleday), H. humilis C and

R. Felder, Faunula patagonica Mabille (in Chile Chico) F.

leucoglene C. and R. Felder, Neosatyrus ambiorix Wallen-
gren, Neomaen(N coenonymphina Butler, N. janiriodes (Blan-

chard), .lV. fraatfascia Bvtler, N. inoranra Elwes, JV. mona-
chw (Blanchard), N. seryilia Wallengren, Auca dclcssei Her-

rera, A. pales (Phillipi) and Nelia nemyroides (Blanchard).

Additional support to the idea of a mimicry ring comes

from lycaenid species that feed on ,4stragalw plants. These

plants are locally known in South America as "Hierbalaca'
or " ctazy herbs [or grass]' and are known to cause death to
animals. Williams and Gomes-Sosa (1986, table 1) indicated
that A. cruclcshanlcsii and A. amotianus have the toxic Nitro
compound 3-NPOH (3-nitro-1-propanol). Russell et 41.

(1991) found the alkaloids indolizidine Swainsonine in A.

pehuenches. These three species of '*tragalus are widely
distributed in central Chile. The following species were

reared by the author onr4stragalus: Heoda atacama, Pseudo-

lucia andina, P. avishai, P. asart and P. sp.n. near andina.
Other suspectd ,4stagalus feeders arc Eiseliana bicolor, E.

probabila, Heoda shapiroi and H; suprema. Their possible

role in the mimicry ring is noted in Figure G by arrows
pointing to the other documented toxic model , P. chilensis.
Four look-alike Polyommatine species that appear to partici-
pate in the mimicry ring inhabit the same bottoms in the

valley of Cuesta la Dormida at 1150 m., Chacabuco-San

Felipe Province, Metropolitan Regi6n; here, Eiseliana
bicol,or and Pseudolucia sp.n. near andina were observed

laying eggs on the toxic ,4stragalw benerianus (Moris)
Reiche. Heoda shapiroi was observed on the flowers and the

stems of this ,4stragalw and is suspected as also feeding on

this same plant. Eiseliana probabila was observed close to

and flying about it. fre A. berterianus is locally common
and not consumed by goats, cows or horses. It is important
to also note that two other species of .4stragalus growing at

monntain pass- A. aff . limariensis Mufroz and A. aff. verti-
cillatus (Phil.) Reice- are also not conzumed by livestock.

Cryptic Defense as Part of the Mimicry Rittg
A fascinating phenomenon in the field appears 8d-

junct to the orange warning color phenomenon. It involves
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the ventral cryptic appearance that the majority of the
species included in Figure G also share. The operation of
this cryptic pattern in defense became clear in the field in
what could be called the 'disappearing" behavior, a beha-
vior it appears other austral and Andean field workers
have been aware of but for which they have had no ex-
planation. For instance, on21. 8.93 in Coliguay, Cura-
cavi, Valparafso (V) Region, the author was hopelessly
trying to collwt H. shapiroi. The adults were sitting on
the bare soil of a gravel road and are very fast flyers,
alert to almost any movement. On several occasions the
net was quickly placed over an H. shapiroi, only to find,
upon examination, that there was "nothing there". The
author's sons had accompanied him and they reported, ob-
serving this, that the butterfly had, in fact, not floum
away. This is when it was discovered that the missing
butterfly was laying on its side, motionless, and nearly
invisible, amid the gray and brown gravels of the road.
Taken in by the motionless an attempt to pick up the
insect only resulted in it suddenly darting away. This
happened over and over again while collecting this spe-
cies.

once the above behavior was noted as possibly
what is called, in insect behavioral studies, a "release
pattemn (e.9. a certain repetitive behavior that is 're-
leased' by certain stimuli) it could be 'tested" by "setting
up' the conditions to induce it. The sudden attempt to net
several other species of lycaenids, all polyommatines, also
resulted in this "disappearing' behavior: pseudolucia col-
lina, P. talia, P. argentina, P. penai and p. sibylla.
Variations on the theme included failing into the spiny
cushions of Adesmria (among Adesmia feeders) and fe-
males thus avoiding aggressive males. The identity of
this behavior as a distinct nreleased pattern" comes to
mind because it so starkly contrasts the usual behavior of
these lycaenids in the field before they are dishrrbed.
Without disturbance (as oft-noted in List 1) most polyom-
matini sit at first with closed wings, then rub their hind-
wings slowly and then, when apparentty lacking any "dan-
ger" stimulus, finally open the wings to 4So.

Another aspect which must be mentioned con-
cerning the 'disappearing' behavior is the success of the
ventral pattem in achieving camoflauge once the insect is
laying motionless and sideways on the ground. The com-
bination includes cryptic colors (gray, beige, brown, etc.)
internrpted by a distinctive "V-shape" or 'saw tooth" on
the ventral hindwirg. This character is shared by five
Chilean Pseudolucia of the externally 'collina-hke' group
(see external resemblance groupings of Bdlint and John-
son 1993a): P. collina, P. lyrnessa, P. benyarnini, p.
charlotte and P. vera. Across the Andes there are Argen-
tine taxa which also show this ventral patterning. This
pattern character is not known io roy polyomrnatine from

the Holarctic Realm. Contrasting the round shape of the
wing margins, the "ruptive" (term as used in discussions of
protective coloration) effect of the 'v"-like band, along with
the cryptic coloration, is extremely effective. In addition, six
members of the andina€roup of Pseudolucia have a more
compressed, modified "v"-like band: p. a,ndina, p. avishai,
P. asafi, P. magellana, P. n.sp. near neuqueniensis, and p.
n.qp. near andina. In these species the 'V" is less lineal and
more obviously comprised of spots. Whitish margins along
the 'v' also add further distraction to the eye. The dai-
flying moths of the Fidoniidae (genus Haennia) also carry
a "v"-shaped mark (Photoplate XIII: 39, 40) which occurs on
both sides of their wings. Atthough their flight is more
"flutter5r' than polyommatines, they also perch on the bare
ground and there display their cryptic patterns. In the
plumbea€roup of Pseudoluciathe 'V'-shape is less develop-
ed, with only one "stem" of the 'v" appearing &s a straiglt
dark line (along with some chevron-like "t@th" across the
middle of the hindwing). Again, in this group, white margins
break the continuity of this "half V' from the zurrognding
cryptic color.

On22.ll.92at Parque Nacional El Morado between
1800 and 2000 m. members of all the above groups were ob-
served simultaneously sitting on the ground (Photoplate XIII:
38). The following taxa were included i p. andina, p. col-
Iina, P. plumbea and Hetenxia barriosi Ureta. The Heteru-
sia (yellow-brown moths) were flying among the lycaenids
and atighting with them on the ground with closed wings.

Also important to this consideration is review of the
Pseudolucia species either not showing a 'v"-shaped and
cryptically colored ventral pattern or not sympatric with p.
chilensis. These are summarizeA succinctly herei P. oligo-
q)anea (flying hundreds of kilometers out of the range of P.
chilensis and at higher elevations, it has a 'v'-mark on the
ventral hindwing but lacks any orange coloration; in its bio-
tope (at Tumbre) it was rapid flyer which would fly away
with the smallest disturbmce); P. aureliana(like P. chitensis
withradial, spotted, ventral pattern; regionally sympatric with
P. chil"ensis but a insular desert local which may diapause
more than one year); P. sybilla, P. penai and p. argentina
(occurring in the Alpine belts and flying above the range of
P. chilensis; the ventral hindwing in P. argentinais a weaker
version of that seen in the plumbea€roup; p, sybittaand p.
penai have 'dappled" brown markings on the venter, corn-
parable only to a diminished version of that in the plumbea-
Group); P. talia (flying above and out of the range of p.
chilensis and also with ventral appearance like the plumbea-
Group; orange markings on the dorsal forewings of females
may suggest lowland origin; remarkable warning-like color in
the larvae make it a species of great interest).

The final obsentation relevant to the above consi-
derations concerning mimicry is that, of all the Pseudolucia,
only P. chilensis (the apparent model for the dorsal orange
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coloration) has the typically "spotted" ventral markings

characteristic of Holarctic Polyommatini. It does not
appear to have any "escape" or "disappearing' behaviors.

Conservation
No treatment concerning the "biology' of a group

of organisms is complete without noting if these organ-
ism,s are in danger. It is remarkable, and perhaps symp-
tomatic of our times, that a group like the Chilean Poly-
ommatini can elaborated in detail for the first time just as

it is also discovered that their very habitats sre being
overrun by the demands of domestic grazing. Particulady
in a region like Chile, full of montane and other 'remote"
areas, the lure of unrestricted g$zlrng by cattles, hottes,
donkeys, sheep, goats, etc. makes even the most "isola-
ted" habitats open to destnrction. If any lesson was

learned during the discoveries of the microhabitats of
many of the lycaenid butterflies described herein it was

that the habitats of each of them are on a collision course

with unrestricted grazing. SadlYr ollo of the most noted

habitats for collecting Chilean 'blues' is where pollution
of a local water course has inhibited the effects of gra-

zing!
Better than words is a visit to the Coquimbo

Regi6n. Since 1992 only a few milimeters of annual

rainfall has caused the vegetation to be dug up by the

animals to the roots. Today, in many places, only Cacti,

Eucalyptus, Pepper-trees and other plants remnant of
habitat destnrction exist. Goats and other animals that
'short- grazs" abotrnd; trucks and new roads have allowed

livestock owners to transport their herds to new localities
which, hitherto, had escaped zuch destnrction. This pfo-
cess is now pronounced in the highland pastures and

slopes over 2000 m. where domestic livestock can be ob-

served in the thousands.
Even the rare ,4stragalus nelidae, the foodplant

of the Chilean endemic Colias Jlaveola (Benyamini, per-

sonal observation), formerly living at about 4000 m. in
Paso del AgUa Negra above Rio la L^aguna, could not be

fonnd and C. flaveola is locally close to extiction. The

herds eat both the palatable ,4stagalw species that serve

as polyommatine foodptants as well as the cushion-like
Adesmia which is the most prominent larval foodplant.

Visits to the type localities of species described

only in the last few years wiUressed similar destruction.
In September and October, 1995, the Los Horcones type

locality of Pseudolucia argentina (2750 m., near the en-

trance to Parque Provincial Aconcagua, Mendoza Pro-
vince, Argentina) showed no evidence of the foodplant

Adesmia aegiceras except for root remains where live-
stock had graznd. The terrible Argentinian Patagonian

drought of 1994-1995 can only further contribute to this

deteriorating situation.

The fragile biologies of the species treated in the

present study should certainly suggest to Chilean and Argen-
tine authorities and conservationists the need to close some

areas to grazing. With present policies, eve,n National Parks

are open to grazing which is looked upon as both advantage-

olls to the livestock industries and not harmful to the over:all

beauty of the parks.
In addition, scientific institutions in Chile and Ar-

gentina (which might take up the challenge of studying and

preserving wildlife) have limited budgets and minimun stuff.
They can hardly maintain the existing collectiolls. The Con-
cepcidn University has a good and healthy approach where

Dr. Josd Artigas and Dr. Andres Angulo are developing the

Wagenknecht collwtion. The PefiiElgarte collection in El
Portezuelo near Colina/Santiago wiil be naintainded and

developed according to the will of the late Luis Pefra. His
house, with its library, will senfe as a museum for future
researsh (conducted no\il by Agr. Itg. Alfredo Ugarte and

Dr. Pedro Vidal). The national collection of the Santiago

Natural History Museum at Quinta Normal is well maintained
and presetres considerable old material. Such institutions
clearly need larger budgets if they are to expand any activities
or become active in habitat protection. The national forests

corporation (CONAF), that is responsible for the wildlife in
the National Parks, may be a vehicle for responsible expan-

sion of conseryation activities. However, until the respective

governments take some action to expand both research and

conseryation, zuch activities will remain limited to the dedi-
cated professionals and amateurs. However, one can hope

that with significant anounts of data, like those contained in
the present volume concerning 'Neotropical Blues', some ef-

fort can be made to educate the governments on the dangefs,

of overgnang and other forms of habitat destnrction.

Dedication and Aelnowledgments

On the early morning of September 27 , Lg95 Luis E.
Pefra G. passed away at his home near Collina, Santi&go,

Chile. He had been a gracious host to the author for over

two years flrd, in his later years, had seen the elaboration of
many new species from Chile which he had originally discov-

ered but lacked the facilities to taxonomically evaluate. He
dso c,ame to see his desires for a Chilean butterfly book
fulfilled. The author dedicates this article to his rlrerlrorlr
with condolences to his family and best wishes to Alfredo
Ugarte (his closest friend and collaborator) who is proceeding
with 'Lucho"s entomological legacy including the Chilean

butterfly book.
Qsming to a nerw country on a different continent

Sefior Luis Pefia ("Lucho") made available his house, time

and vast experience. Without this help none of the results

reported herein would have been gathered so quickly. Dr.
Kurt Johnson of the American Museum of Natural History,
New York, graciously coordinated this Chilean work with the
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rest of the lepidopterist community. He first introduced
me to Dr. Zsolt Bdlint of the Hungarian National Mus-
eum of Natural History ffid, from that moment, all the
available literature and scientific information was shared
in true team work; Zsolt contfibuted identifications and
comparisons with the European collections and types;
Kurt disseminated strrecimens, dissections, and literature
and examined and organiTgn much of the field data in a
manner which, despite langrrage barriers, made prepara-
tion of this menuscript timely. In the field, for over
120,000 combined kilometers and hundreds of driving
hours, the author enjoyed the company and help of his
family . Lea,, his wife, organizrd logistics for the expe-
ditions; Avishai and Eran hiked and collected with the
author; Talia and Sigal, despite young ags, were never
uncooperative. Crediting thcir contributions with patro-
nyms has been the least the author could do in appreci-
ation. Not less important was the advice of scientific
specialists. Plants identifications were made by Prof.
Luis Faundez of Universidad de Chile Faculty of Forestry
and Agronomy and Dra. Melica Mufioz the Manager of
the Botanical Dept. at the Museo Nacional de Historia
Natural, Santiego, Chile. The difficult Fabaceae genus
was identified by the Instituto de Botanica Darwinion at
Buenos Aires, Argentina; Dr. Edith Gomez-sosa exam-
ined the Astragalus foodplants; Prof. Emilio G. Ulibarri
did excellent determinations of the Adesmia. Chorizanthe
(Polygonaceae) were determined by Prof. otto hllner of
the Catholic UniVersity of Valparafso. Iiryal attendani
ants were identified by Dr. Roy R. Snellilg of l-os An-
geles Museum of Natural History, Dr. Stefen Cover of
the Museum of Comparative Zoolog.y, Harvard University
and Dr. David Smith of the Systematic Entomology I-ab.
USDA, who handled vast material. Parasitoid Ichneu-
monidae were identified by Dr. David wahl of the Ameri-
can Entomological Institute, Gainesville, Florida and Dr.
Dolly M. I-anfranco of Universidad Austral, Valdivia,
Chile. Dr. Monty Wood of Agriculture Canada com-
mented on the parasitic Tachinidae and Dr. H. Shima of
Japan identified some of these to these the genera level.
Visiting collections, assistance was provided by Mssrs.
Philip Ackery and Campbell R. Smith (BMNH, London).
Dr. Andres Angulo, Sefioras M. Contreras & M. Rodri-
guez Garcia of Concepcion University, Chile, kindly
prepared a list of all Polyommatini in their. collection,
including specimens collected by J. Herrera, E. [Jreta,
and R. Wagenknecht. In Santiago Dr. Ariel Camous-
seight and Sefior Mario Elgueta of the Entomology Sec-
tion in the Museo Nacional de Historia Nahrral, Santi&go,
kindly assisted during visits. Seffor Alfredo Ugarto, the
close collaborator of Mr. L. Peffa, was always realy to
help me find collectioris and localities. Sefior Julio
Videla and Sefror Joaquin Martinez assisted with fine gra-

phics. Additional figures were prepared by Sefror Jose Luis
I-an Duarte. Mr. Marius Kahana assisted with photographs
and Dr. I-ennid shikmanter prepared the sEM micrographs.
Lea prepared the intricate and time conzuming schematics
concerning the P. chilcnsis mimicty ring (Fig. G). Avishai
Benyamini typed the manuscript. To all these persons and
institutions the author is greatly indebted for their support.
Last, for special note, the author benefited immensely from
the close collaboration of Dr. Arthur M. Shapiro of the Uni-
versity of California at Davis and Dr. David G. Furth of the
Department of Entomology, Smithsonian Institution,'Wash-
ington. These qpecialists were always "on call" for any
desired request &d, during correspondence and meetings,
were always willing to give me the good advice I needed.
Dr. Shapiro visited Santiago and took particular interest in the
work in the field. Iaura Dufff and David Grossman of the
Environmental Action Committee of the Brooklyn Society for
Ethical Culture volunteered their time, through Dr. Johnson,
to help with the preparation of the English version of this
uurnuscript.
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ABSTRACT
Three recently discovered new species of Pseu-

dolucia are described: P. zina, P, asart and P. magel-
lana, new species . Pseudolucia zina is a sister species of
P. plumbea (Butler) and P. hazeorum Brilint and Johnson;
P. asafi is one of several recently discovered sister spe-
cies of P. andina (Bartlett-Calvert); P. magellana is an
important biogeographic discoVerl, extending the range of
the genus fat southward to the Province Ma.-sallanes of
Chile (biogeographically the Magellanic Interoceanic Bio-
tic Province).

INTRODUCTION
As taxonomic evaluation of Neotropical polyom-

matine lycaenids has become more thorough, the genus
Pseudolucia has proven far more diverse than ever sus-
pectecl. The recognition of only two species at the time
of the original description (Nabokov 1945) starkly con-
trasts some two dozen species known today. Pseudolucia
was, in fact, so poorly elaborated that an essay concern-
ing the Chilean butterfly fauna published in 1989 failecl to
even mention the generic name (Etcheverry 1989). Sub-
sequently, however, elaboration of substantial material
collect"d by Chilean lepidopterists L. Pefra and J. Herrera
resulted in the far larger numbers of taxa now attributed
to the genus.

As the current volume conceming Neotropical
polyommatines progressed new species of Pseudolucia
continuecl to be discovered, particularly as new areas of
Chile and Argentina were explored and life history studies
initiatecl. This paper describes three of the most recently
discovered new species of Pseudolucia. Each derives
from the extensive fieldwork of the senior author which,
since 1992, has been aimed at collection of life history
data on the Chilean Lycaenidae.

METHODS AND MATERIALS
The paper follows methodology and format em-

ployed in previous works concerning Pseudolucia pub-
lishecl by the junior authors (Br{lint 1993; Brilint and
Johnson 1993). As typical of these publications, a new
name is derived from Nabokov's literary work- in this
case his novel The Gift- suggested to us by Professor
Stephen Parker (University of Kansas), editor of the
journal The Nabokoyian.

Taxonomic Descri ptions

Pseudolucia zirn Benyamini, Bdlint and Johnson
hIEW SPECIES
Photoplate VI,7; Figs. 1,4,6.

DIAGNOSIS. wings. Srnaller than superficially
very close congeners P. plumbea artd p. hazeorum, DFw,
DHW in males dull blue contrasting brightly checkered
fringes, females also blue but with a succinct orange Fw
median patch. VHw closest to P. hazeorum but with Hw
band comparatively vague (elements appearing variously more
or less pronounced depending on the specimen).

Morplwbgy. Male and female genitalia with ele-
ments extremely diminutive, male with lateral genital valvae
shape showing high Baird's Angulation and a pronounced ter-
minal rostellum, aedeagus with conspicuously long suprazonal
element. Female genitalia showing lateral shape of eighth
tergite oblongate with an elongate and thin anteriorly directed
apodeme; .-eenital terminaha oviform with central tube large
and wide (length equalling 2.5 times maximal diameter).

DESCRIPTION. MaIc. DFw,DHw ground lus-
trous ceramic blue (Maerz and Paul 1950:pl 36/K7), both
wings with well marked black marginal border and finely
checkered fringe. vFw centrally yellowish to beige, post-
median area spotted (more emphatically toward costa), sub-
margin beige or very light brown. vHw ground mottled
gray, medial band comprised of brown and tawny vague
spots, limbal area mottled gray with small CuAl spot in
yellowish .-eround. Fw length: 8.0 mm. (holotype), 9.0-9.0
rnm. (paratyp€s, n:3). Female. Similar to male on vHW,
DFW and DHW mottled blue but VFW with distinctive suffu-
sive orange medial patch. Fw length: 8.0 mm. (allotype), g.0
mm. (paratype). MaIc Genitalia. Fig. 4. Genitalia with
valvae shape elongate and with greatly produced at Baird's
angulation and terminally hooked rostellum; aedeagus with
conspicuously long suprazonal element (cca. equal length with
subzonal part, Fig. 4). Femalc Tergal Morphology and Creni-
talia. Fi-es. 1,6. Sipc of terminal tergite laterally oblongate
with long, anteriorly directed, apodeme (Fig. 1). Genitalia
with sclerotizel terminalia robust and winged; central tube
large, wings comparatively small, heavily sclerotized only
basally (Fi_e. 6).

TYPES. Holotype male labelled "Emb. El yeso,
Stgo-Maipo, l3.Nov .'93, leg: L.Pefra/A.ugaten, genitalia
dissection 57L, gon. prep. No. Biilint, deposited in HNHM;
allotype female labelled as the holotype, genitalia dissection
572, gen. prep. No. Brilint, depositecl in HNHM . parAt),pes.
I male and I female labelled as the primary type; 1 male la-
belled as 'El Yeso, Cordillera, XII. 1993, leg: pefra/Ugarte,;
all the paratypes are deposited in the private collection of
Sefror Luis Pefra (Santiago, Chile).

DISTRIBUTION. spatial: samples known only
from two localities situated in Santiago-Maipo, central Chile.
Temporal: the type specimens were collectecl in November
and December.

REMARKS. The etymology for this species was
suggested by Professor Stephen Parker, editor of The Nabo
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kovian who noted (in litt. to Johnson), 'In the listing you

provided of previous such names, I was stnrck by the ab-

sence of Zina Mertz. Zina is, of course, the heroine of
Nabokov's novel The Gift. The love shared between

Fyodor (the hero) and Zina is unique in Nabokov's fic-
tion. Zina is perhaps the closest Nabokov came to pla-

cing his own wife, Vera, into his fictions. In brief, Zina
is the most ideal of all Nabokov's female characters. "

The use of this etymology is particularly fitting since

Brilint and Johnson described Pseudolucia verct in 1993.

ETYMOLOGY. As noted above in Rernarks,

taken from the character Zin Mertz in Nabokov's novel,

The Gift.

Pseudolucia asaft Benyamini, Bdtint and Johnson
NEW SPECIES
Photoplate VI,8; Figs. 2,5,7.

DIAGNOSIS. Wings. A large species (FW

length to 13.5 mm.) easily recognizdby overall brownish

DFW,DHW with extensive basal and median orange suf-

fusion; VHW with very nalrow and jagg"d brown cres-

cents forming a delicate VHW "V'-shaped band. Confu-

sable only with worn P. avishai specimens on which DW
basal and median suffusion is greyish blue and the VHW
"Vn-shaped band somewhat wider.

Morpltology. Male genitalia with valvae typical

of the andina-group but aedeagus more robust, with a

heavily dentated sagum. Female morphology more simi-
lar to sister species P. andina but with wider sclerotizprJ

terminalia (cca. one-third entire length) and tergal apo-

deme longer"
DESCRIPTION. MaIc. DFW, DHW ground

ranging from lighter to darker brown with orange suf-

fusion at FW base and submedial area aod, on HW,
across submedial area; fringe checkered. VFW ground

generally tawny to beige, postmedial area marked em-

phatically with dark spots from cell CuAl to the costo,

each paralleled by brown subrnarginal crescents; VHW
ground beige, marked with jagged brown chevrons re-

ducecl in width (compared to sisters P. andina, P. neu-

queniensis and P. avishai) comprising medial "V"-like
band. Postbasal intercellular spaces marked rather ran-

domly with vestigial spots; limbal area with ehevron-

shaped markings; marginal cell CuAl with brown chevron

enclosing a large brown spot. FW length: 11.0 nllll.
(holotype); 11.0 rnrll. (paratypes) . Fqnak. Confusingly

similar to male on both DFW, DHW and VFW, VHW
but with notably wider wing shape. FW length: I0.5 (al-

lotype) . Malc Genitalia. Fig. 5. Genitalia with valvae

shape typical of the andina-group; aedeagus extremely

long and slender with conspicuously short supra zonal por

tion (one-sixth of entire aedeagus length), sagum large but
less sclerotizpd (Fig. 5). Fernalc Tergal Morplwlogy and
Genitalia. Figs. 2,7 . Sipc of terminal tergite robust with a

relatively long and pointed process (Fig. 2). Genitalia with
elongate sclerotized terminalia (three times maximal width) in
lateral view; central tube centrally narrowed with edges

slightly curved in the dorso/ventral view but parallel in lateral
view (Fig. 7).

TYPES. Holotype male, allotype female, both la-
belled 'Chile,20 km north of Caren Illapel, Coquimbo, 2800
frr'7.I. 1.995, leg. D. Benyamini"; gen. prep. No. 592 (holo-
type), 594 (allotype), Bdlint, deposited in HNHM. Para-
types. Two males with the data of the primary types, depo-

sited in the private collection of the senior author.
DISTRIBUTION. Spatial: cutrently known only

from the type data. Tanporal: currently known only from
January.

REMARI$. This species was discovered during
rearing experiments concerning P. andina and P. avishai con-
ducted by the senior author. Detailed life history results of
will be published by Benyamini in a separate paper.

ETYI\IOLOGY. Patron-vm for Asafi Benyamini,
the younger son of the senior authr:r.

Psetdolucia magella na Benyamini,
NEW SPECIES
Photoplate VI,9; Figs. 3,8.

Bdlint and Johnson

DIAGNOSIS. Wngs. Like P. andina, a relatively
small species (FW length 10.5 rnm.) compared to sister taxa

P. avishai and P. asafi. VHW with strongly marked jagged

brown triangles comprising the submedial band; basal line,
submedial spot CuAl and cells Rs and Sc+Rl coalesce to

add an interestin-e and peculiarly looking wavy pattern.
Morplwlogy. Female most similar to sisters P. avi-

shai and P. asart but with genitalia far more robust (very

widened throughout, relative to length, making the posterior

and anterior triangulate elements visible within the terminalia
nearly symmetrical); elongate and pointed tergal apodeme

slightly curvate anally.
DESCRIPTION. MaIc. Unknown. Fqnalc. DFW,

DHW ground bronze lustre (Maerz and Paul 1950: Pll6lBl2)
with a grayish shade; fringe checkered. VFW ground tawnl,
postmedial area marked emphatically with dark spots from
cell CuAl to the costa, each paralleled by brownish sub-

marginal crescents; VHW ground beige, marked with large
brown triangles in each cell comprising medial 'V*-like band.

Basal line, submedian spot cell 2A, cell Rs and Sc+Rl coa-

lescent to form an additional wavy pattern. Postbasal in-
tercellular spaces almost without pattern, only marginal cells

CuAl and CuA2 with brown chevron enclosing a large brown
spot. FW len.-eth: 10.5 Inltt. (holotype).
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Fanalc TeryaI Morpttobg @rd Ciaitalia. Figs.
3,8. Sipc of eighth ter$te not so robust as in sister taxa
and with a pointed and relatively long process which is
slightly curvate anally (Fig. 3). Genitalia with sclerotizeA
terminalia very produced, comprised of an oblong tube
showing rounded corners in the lateral view. Central tube
of terminalia apically widened in ventral view (one-half
width of entire tubal length) with edges slightly curved in
the dorso/ventral aspect but appearing generally parallel
in the lateral view (Fig. 8).

TYPE. Holotlpe female labelled "Rio B"qua-
les, Torres de Puine, Magellanes, Chile,2.n.1994', leg.
A. M. Shapiro; gen. prep. No. 591, Bdlittt', deposited in
Museo Nacional de Historia Natural, Santiago, Chile.

DISTRIBIJTION . gtarial: currently knownon-
ly from the type data; fatryral: curr€,lrtly known only
from November.

REMARI$. As noted in Discussion below, life
history notes and/or color photographs of taxa described
in the present paper are included in the senior author's
contribution concerning the biology of various Chilean
Polyommatini. fiie type specimen of P. magellarur was
collectecl by Dr. Arthur M. Shapiro (University of Cali-
fornia, Davis) and given to the senior author for eventual
identification in light of the preseut project on South
American blues. The specimen was of extreme interest
because it represented the first record of the genus (or,
indeed, ily polyommatine) from the southerly Magellanic
lnteroceanic Biotic Province of Chile (Davis 1986: l7).
Its collection suggests it is not unrealistic to expect unique
populations of Lycaenidae (both Polyot'"tratini and Eu-
maeini) in more extreme atrstral regions of South Am-
erica. Certainly, the painstaking search for additional
lycaenid populations in these southerly regions is encour-
aged by this discovery. The butterfly fauna recoguzpd
from the Magellanic Interoceanic Biotic Province is small
indeed, being limited mostly to certain [pically austral
Tatochila and Colias @ieridae), vagrle Nymphalidae (Va-
nusa) and certain Hesperii&e (Hylqhib) and Satyrini
(Nymphalidae: Cosmosaty'ns) (Ureta 1963). The tradi-
tional literature for Chile does not include 8ny Lycaenidae
from the Magallanes and a major question of Dr. Shapiro
in his Irpidoptera-oriented expeditions to the extreme
southern areas of Argentina and Chile has been the south-
ward extent of suitable habitat for Lycaenidae (including
Polyomrnatini) (in litt. to Johnson). Johnson, Miller and
Herrera (1992) described the new species Heoda suprema
(Theclinae) (originally discovered by Sbrpiro) from the
Aysen region of Chile, a southerly extreme for &at zub-
family. Thus, the discovery of P. magellana provides a

kind of "tnrmpet call' that extremely austral occurrences
in the Polyornmatini are not out of the question. What is
invited now is more thorough examination of the extent of

habitat in these regions that could support populations of
Lycaenidae.

ETYMOLOGY. Noun, used in apposition, sigmff-
ing the region of the type locatity (potitically, the Province
Magallanes in Chile, bioticallly, the Magellanic Interoceanic
Biotic Province).

DISCUSSION

The siguificance of the taxa described herein lies
both in the circumstances of their discovery and the sister
relationships indicated by each. Pseudolucia ztna, a clear sis-
ter of P. plumbea and the recently described P. luzeorwm,
reemphasizes the former confusion surroundiog Butler's name
prior io (1) clarification vis-a-vis t)"e specimens and (Z)
demonstration tbat 'V"-shapad ventral hindwing patterns in
Pseudolucia (both as 'lineal V's' and 'qpot-formed V's') cut
across several clades of taxa with very different internal
morphologies. Armed with this realization, both the incredi-
ble species diversity of Pseudolucia and its strong monophy-
letic underpinning (including diverse stnrctural components)
can b" 

"ppreciated. 
with the recent discovery of P. berrya-

mini Brilint and Johnson Qinking the divergent bifurcate fe-
male genitalia of P. collina @hilippi) with the winged and
tubular configurations of the rest of the genus) there can be
much less doubt concerning the veracity of species diversity
now attributed to the ge,lnrs and its singular ancestry. Consi-
dering these new data, only the phylogenetic roots of P. chi-
Icnsis (Blanchard [unfortunately the t]"es species of Pseudo-
lucial) and its Brazilian sister P. pararur may still be de-
batable among the species now placed yithin the genus.

Discovery of P. asafi further strengthens the view
that another of the old names attributed to Pseudolucia,
andina (Bartlett-Calvert), comprises (ike P. plumbea) only
one of a diverse complex of species in Pseudolucia. These
members of the 'ardina-group' of Pserdolucia share struc-
tural innovations of the male valvae so peculiar that even
Nabokov (1945) did not include them in the genus. Now that
P, asafi and other sister species of P. ardirn are known, the
peculiarly 'closed' valve terminus of atdina sens. stTict. can
be understood as only one a nwnbq of structural configura-
tions in the andina-group, including lermin"lly hooked stnrc-
tures more typical of the genus.

As noted under Remarks in the description of P. rna-
gellana, this latter species exte,nds the range of Pseudolucia
(and indeed the Polyommatini and Lycaenidae) much farther
south in austral South America than formerly knoum. It will
be important to see if this occurrence is, in fact, unusual or
one of the msny "iceberg tips" lBmaining among the sampling
error problems tlpifying these lesser known families of but-
terflies. Certainly, with the results of the present volume on
Neotropical "blue' butterflies and the publication of Pefra's
Chilean butterfly book there will be a renewed interest in the
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southerly extremes and biologies of butterfly populations
in Chile and Argentina. To this end, the senior author
has included these species in his color-illtrstrated discus-
sion of various polyommatine life histories in the present
volume.
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MORPHOLOGICAL FIGI]RES
(facing page, 5)

Figs. 13. Eigbth terglte in certain Pseudolucia females.

1. P. zitn;2. P. 6afi;3. P. magellanu.

Figs. +5. Male genital aedeagrrs in trvo Pseudolucia taxa"

4. P. zitn; 5. P. asafi.

Figs ffi. Female genital terminalia in certain Pseudolucia
taxg.

6. P. zirn, ventral (top) and lateral (below) view; 7.
P. 6afi, with everted ductus bursae in ventral view
Qeft), without ductus bursae in lateml view (right);
8. P. magellarra) with everted ductus bursae in
ventral view fleft), without ductus bursae in lateral
view (right).

ADT'LT FIGI]RES

Dorsal and ventral views of males and females of these new
species are included in Photoplate VI, as keyed in detail in its
facing caption.

Psdolrcia zirra Benyamidn Bdlint and Johnson
Photoplate VI,1 (as therein noted).

Pserdohrcia asolt Benyamid, Bdlint and Johnson
Photoplate VI,8 (as therein noted).

Psdohrcia magellatu Benyamid, Bdlint and Johrson
Photoplate VI,9 (as therein noted).

Certain color aspects of these species are also included in the
colorplates accoqpanying the senior author's included contri-
bution concerning the biologies of various Chilean Polyom-
matini (see captions to color plates therein).
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ABSTRACT
The paper treats s persistent proble,n in Etno-

nymy among certain higber taxa of the Neotropical polyo-
mrnatini, particularly concenring members of the Carib
bean fauna. Data presented correct the ernor, initiated by
N. D. Riley, in 1975, considering cycbgus Nabokov
1945 a synonym of Hemiargus Hiibner U8l8J (followed
by many authors to the pres€,lrt day). Dogunmtation is
provided corroborating Nabokov's view of the monophyly
of Caribbean Clchrgus, Echirurgas and Psatdodtrysops
(all Nabokov 1945) snd, expanding based on new data
concerning Neotropical polyommatine dive,rsity, defining
a larger clade: Cycbrgus, Pseudodtrysops * Eldordha
Balletto 1993 (an autochthonous South Am€rican gelnrs)/
Echinargns * Nabolowa Hemming 1960 (an autochthon-
ous South American gelils). These genera belong to the
POLYOMMATUS sEcTIoN of the Polyommatini (sensu
Eliot L973 as redefined, !o include new grolrps, by Bfii"t
and Johnson 1995). Hantiargns Htbner, the genus with
which Cyclargar is often solely synonymized (especially
in popular literanrre), is the sister group of lrylos Draudt
(1921) and part of the GLAUCOPSYCHE sEcTIoN of
the Polyommrtini (sercu Eliot 1973 8s redefined, to
include new groups, by Bdfint and Johnson 1995).

Nabokov corectly differentiated cyclargres from
Hemiargz,s based on a consilience of mrle morphological
features, I view zupported by additional characlers inclu-
ding those of the females. Riley's view tbat Hmtiargus
subsumed Clclargrc relied on shared catochrysopoid wing
patterns and similar (analogous) spatial orie,ntation among
certain structures of male genital terminalia. Catochryso-
poid wing patterns occur widely among worldwide polyo-
mmatini genera, often with remarkable instances of simi-
lar pattern detail, across phylogenetically diqparate taxa.
Historically emphasizeA similarities benveen the male
genitalia of Cjchrgns and Haniargns merely involve (1)
analogous qpatial orientation of stnrctures at the valve
terminus (the 'ql€,n' terminal mentum and dorsally ;lheer

terminal rostellu'n stressed as parallelisms by Nabokov)
and Ai similarity of overall ctasper shape between Cy
chrgus, Hemiargus and Holarcac Pbbeius Kirby lSzl
(the latter an archaic focus used by early taxonomists
when comparing the Holarctic and Neotropical polyornrnn-
tine faunas).

At the generic level, Nabokov correctly rpcog-
nizecl the monophyly of Cyclargw, Edtinargus and Pseu-
dochrysops. He errored only in omitting refere,nce to the
larger monophyly of these ge,nere with other Polyo-"tr-
tini of South America, Nabokoia He,Dming (: Pseudo,
thecla Nabokov 1945, unavailable homonym) and Eldora-
dina Balletto (: Potytheclw BClintand Johnson 1993, of
which Nabokov had no material). The sister relationship
of lt.vlos Draudt and Hemiargus was implicit in Nabokov's

illustrations but overlooked by him because be attributed ths
name ltylos to the wrong group of butterflies (Itylos Draudt
had priority; IryIos serutu Nabokov, thp 'koa Group' of po-
lyommatini, became Madeleirca l4lint 1993).

Nabokov (1945a) @rrectly wahuted the qpecies sta-
tuses of taxa known to him in Heniugtts, cycbrgns and
E&inargw, onining only certain tsxs undiscover€d at the
6Ee. Accordingly, wo resurrpct Ctcbgus wodrafi Com-
stock and Huntington 1843 and Cjclmgus erqnbls Nabokov
1948, both revised status, these haring becn widely con-
sidered, reqpectively as zubspecies of C. tlwmasj (Clench)
and e. arnrnon (Lucas) by various authors after Nabokov.
We elso describe Cyclargus shuturn n sp. (the recently re-
ported Jamaican member of the anunon Gronp). 'we stress
the distinctive structural characters in locally eirdemic
Antillean members of Clcbrgas (such as woodnqfi, eratbis,
shwwn, lcathlcena and sor?resus tlascr two Johnson and
Matusik 19921)coryared to the overall homoge,neity of struc-
tures io ptn-.fntillean and rn^inlssfl f,. tlwmasi (where even
'zubqpecific' differences show little coherence) . Cycbrgrs's
pattern of local endemics regionally qympatric with wide-
spread cornmon congeners mirrors that seen in Antillean L"p-
totes @olyommatini) and .Strymon Clbeclinae, Eumaeini),
anong others. The wideqpread species in all cases are vagile
generalists; numerous of the local endemics are known only
from highly speciatized biomes. Our taxonomy reflects this
pattern of mdemism and generalism, not siryly taxonomic
'qplitting'. The latter criticism was also leveled by others at
Nabokov's detailed seminal work; howwer, it is clearly zu-
perior to generic grades Qike Hemiargus sen:tuRiley, used as
late as 1992) whose members share no coutparable structural
features).1

INTRODUCTION
Nabokov (19a5a), in a seminal study of the taxono-

my of Neotropical Polyommatini, distinguished three new
ge,nera from Hanrimgns H8bner 1818: Cjclqgus, Ecltinar
gtts and Pseudodtrysops. Members of dl these ge,lrera occur
throughout the Caribbean regron and display varieties of the
catochrysopoid wing pattcrn (scnsu Nabokov) conmon to
many worldwide Polyommatini. I-ata, in a popular field-
guide to West Indian butterflies, Riley (l97t synonymized
Cyclargnr with Hemiargus. This view was followed by most
zubsequent authors, even as rwently as opler and Malilul's
(1992) fietdguide to eastern North Anerican butlerflies.

In a review of polysmrnatine morpholog:y for srudies
of taxa occurring on Hispaniola, Johnson and Matusik (1988)
wene nrprised to find that it was iryossible to prepare
diagnoses for taxa of 'Hentiargus' (sensu Riley) because the
species origina[y included by Nabokov in Cycbrgu,s did not

A lengthy ABSTRACT is necessitated because the present work
summarizes results from I number of other works by these, and
other, authors and integrates it with the substantially expandecl
higher classification by Bdlint and Johnson 1995.
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share any comparable genitalic elements with the rest of
Hemiargus as defined by Riley. To investigate this diag-
nostic problem, Johnson and Matusik reviewed Nabokov's
text and figures, ffid suryeyed additional polyommatine
material, particularly from the Caribbean region.

Two factors were immediately noted:
First, Nabokov's Cyclargns and Riley's Hqni-

argu^s are zuperficially alike in only two, albeit salient,
aspects: they share (a) a similar-looking catochrysopoid
wing pattern (see Nabokov l945az p. 61, plate 8) and (b)
similar spatial orientation among certain elements of the
male genital terminalia (see Nabokov l945az pp. 56-57,
plates 34, and Morphological Figures herein).

The wing pattern similarities between Cyclargus
and Hemiargus taxa are not unique among the Polyomma-
tini. The structures that have similar spatial orientation
on the terminus of the male clasper ("valve") do not indi-
cate sister relationship. They are, of counse, homologorrs
within the context of the entire Tribe Polyommatrni but,
when considered in context of all the genera of the tribe
(as well as with characters of the complete male geNdtat

apparatus and female genitalia) indicate zubclade moff>
phyly with different phylogenetic subsets of the tribe (as

we detail below).
Second, Nabokov's original text clearly differen-

tiated the valve termini of Hemiargw and Clclargus. He
also discussed the male genital characters shared by Cy
clargus with Echinargus and Pseudochrysops and zuggest-
ed corroborative characters of the females. Nabokov's
original work only failed to notice the sister relationship
of Hemiargus and ltylos Draudt (articulated zubsequently
by Bdlint and Johnson 1995), and the monophyly of Cy
clargus, Echinargus and Pseudochrysops with various
South American polyommatine genera (the latter either
poofly represented in Nabokov's material or trnknown to
him).

The sister relationship of Itylos and Hemiargus
was implicit in Nabokov's drawings (1945a, Plates l-7)
but, because Nabokov applied the name ltylos to the
wrong group of butterflies [Nabokov's IryIos was an in-
valid usage replaced by Madelcinea Bdlint 1993J, sod
also perhaps because Irylos and Hemiargus had very dif-
ferent geographic distributions, Nabokov did not rresog-

rnzo their relationship. Considering Clclargus, Echin-
argu.s and Pseudochrysops, Nabokov was trnable, because
of sampling error, to recognize their monophyly with
certain autochthonous groups now known from South Am-
erica. The latter groups include Nabolcovia Hsmming
(originally named Pseudothecla by Nabokov, arl unavaila-
ble homonym) and EldoradinaBalletto 1993 (: Polythec-
lus Bdlint and Johnson 1993) a group of high Andean
blues Nabokov had not slaminsd, but suggested as dis-
tinct in a footnote (Nabokov 1945a: pp. ll-12). Also,

unaware of the actual structural diversity of these latter
genera, Nabokov was unable to recognize their overall mono-
phyly with other Neotropical members of the POLYOMMA-
TUS SECTION (including his own geNrus Pseudolucia Nabo-
kov 1945).

Considering the actions of Riley (L97l, and other
zubseque,ntly following him) it appears likely that Riley and
others may not have read Nabokov's lext in detail. This
possibility is zuggested because certain morphological ele-
ments illustrated in Nabokov's plates can be confused on a

first, or cursory, reading. Plates 2-7 were keyed in Plate I
with a long caption which reeds much like text. Certain geni-
talic details were illustrated by Nabokov in isolation, ur@n-
nected to contiguous strtrchrres. Considering this, we think
the most likely mizunderstanding was viewing as homologoru
the 'ope,lr menhrm" and 'free rostellum" illustrated for both
genera by Nabokov (1945a: plates 2 md 4), The "open rnen-
tum' and 'free rostellum', at their extremes (in drawings of
H. hanno from Puerto Rico [Nabokov 1945a: plate 4, herein
Fig. 1 (p. 5), D, leftl and C. dominica from Jamaica [Nabo-
kov 1945a: plate 3, herein Fig. I (p. 5) D, rightl) appear
quite alike. If Riley and others simply scanned these draw-
ings to check for genitalic corroboration of the similar look-
ing catochrysopoid wing patterns, variation in the hooked
rostellum of Hmfiargus and terminally combed rostellum of
Clclarg&s can appear so similar (if one ignores the terminsl
comb) as to suggest continuous variation. If ones reads the
text, however, Nabokov clearly differentiates the kind of
rostellum occurring n Hemiargw from the kind occurring in
Clclargus, Echinargus and Pserdochrysops (among which the
lerminal comb is a unique character [autapomorphy] in Cy-
clargus (Fig. I [p. 5] D, right; Fig. 2Ip.6J A-D). Nabokov
also eqphasizrd the aedeagal characters zupporting his cron-

clusion. Since these would have to be ignored to reach a

conclusion of synonymy for Clclargu.s and Hemiargus, it ap-
pears Riley based his view on the wing patterns corroborated
by valve terminalia.

Consequently, recognizing the differences pointd
out by Nabokov in their preparation of descriptions for C)-
clargus lcathleeru and e. sorpresus, Johnson and Matusik
(1992). returned to the original generic nomenclature of
Nabokov. Unfortunately, however, due to a change of publi-
cation venue for that paper and inherent page constraints,
only the taxonomic descriptions from their original paper
were published and their detailed figures supporting Nabo-
kov's original view were accompanied only by a short caption
and one brief paragraph of discussion.

After 1992, Johnson communicated details of the
original work on C. lcathlcena and C. sorpresus to various
lepidopterists. Since the matter of Clclargus and Hemiargt$
was straightforward, requiring only a reading of Nabokov's
original work to establish their nonmonophyly, other recent
authors followed this view, also treating Clclargrr,r as a valid
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genus (Bdlint 1993a; smith, Miller and Miller lg94).
However, commentary accompanying these treatments
was brief, Bdlint's (1993) appearing in a short entry in a
synoptic catalogue and those of Smith, Miller and Miller
(1994, a recent popular fieldguide to Caribbean region
butterflies) simply referring to the original work of John-
son and Matusik.

wbat has been lacking is publication of detailed
supportive material relating to the distinction of Cyclargus
and Hemiargtn. Although, Nabokov's tr€atment was it-
self thorough in this regard, it has apparently been ig-
nored by others in deference to Riley's reputation anong
lepidopterists. Moreover, the entire matter is now seen
far more clearly in light of new and additional d^ta now
available of the diversity of Neotropical Polyommatini
(Bdlint l993ab, Balletto 1993, Bdlint and Johnson lggz
&b, l995abc). The impact of these data on higher classi-
fication of the Polyornmatini has been sumrnarizeA most
recently by Bdlint and Johnson in I paper concerning
higher categories in the worldwide Polyomrnatini (Bdlint
and Johnson 1995d).

REST]LTS
Pertinent data are zummarizd herein in morpho-

logical illustrations insluding the following: (1) mono-
phyly of cyclargw, Echinargus and Pseudochrysops and
certain members of Eliot's (1973) POLYOMMATUS
SECTION (latter as revised by Bdlint and Johnson, 1995)
(herein Fig. I [p. 5J, A (left), C (Ieft, right), Fig. 2 fp.
6J A-E, Fig. 3 [p.7]); (2) monophyly of Hemiargtu, Itylos
and members of the GLAUCOPSYCIIE sEcTIoN of Eli-
ot (1973) (herein, Fig. I [p. 5J, A (righr), B); (3) mis-
leading homoplasies among taxa of Hqniargusand Clctar-
gus which appear to have influenced Riley's (197i) view
of their synonymy (herein Fig. I [p. 5J, D).

After discussion of these data, a synonymic list
of species of Hemiargw, Clclargus, Echinargus and
Pseudochrysops in the Neotropical Realm is presentd,'
based on the most curent morphological studios sccorl-
panying revisionary work on Neotropical Polyommatini.
As can be seen, except for taxa discovered zubsequent !o
Nabokov (1945a) this list agrees almost completely with
his original work.

DISCUSSION
Riley, in using wing pattern similarity to synony-

rrrrzg Clclargas with Hemiargw, failed to recognrrn that
such catophrysopoid patterns also occur n Echinargtn,
and Pseudochrysops within the Caribbean sod, elsewhere
in the farflung Polyemmagili , Chiladcs as well as some
Asiatic Plebeius and Nearctic lcaricia. Nabokov, in not-
ing the plasticity of this pattern, pointed out that in its

elaborale development in Clclargu,s even some features of the
African genus Euchrysops occur as parallelisms.

concerning the morphology, the Neotropical genera
Irylos, Hemiargw, Pseudochrysops, clclatgw, Nabotcovia,
Echinargus and the very recently discovered genus Eldora-
dina (: Potytheclus) san be excluded from Eliot's characteri-
zation of the PoLYOMMATUS SECTION based the follow-
ing characters incompatible with Eliot's original definition of
the Section (see also Bdlint and Johnson 1993b, l994ab;
Bdlint and Johnson 1995d).

(1) male genital valve with conspicuous and long
apical process (: 'rostellum' sensu Nabokov);

@ female genital ductus bursae (: 'henia" sensu
Nabokov) with limited extensibility (Clclargtn, Pseudochry-
sops, EAoradiru with only limitd eversibility; Hemiargus
and ltylos not eversible).

of these genera, which do not confonn to Eliot's
original charac teization o f the P oLY oMM ATU s S E CTI oN,
Itylos snd Hmtiargus form a separate monophyletic group
which is the sister of the GLAUCOPSYCHE sEcTIoN;
characters defining the ltyloslHemiargus clade, which we
defined as the ITYLOS SECTION is our 1995 treatment of
higher categories in worldwide Polyommatini include:

(1) male genital valve 'quadrate' in shape;
(2) male genital aedeagus extremely robust relative

to rest of genital apparatus;
(3) female genital duchrs bursae biapical and and not

eversible.

MORPHOLOGICAL FIGI]RES

(pages 5-7)

Figure I (pg. 5)- Phylogenetic Unity of ltytos and Hemiar-
gw, A (right), B.

Phylogenetic Unity of Clclatgw, Echinargw, Pseudochry-
sops end only certain members of the POLYOMMATUS
SECTION (sensu Eliot), A (left), C (right and left).

Homoplasies of Hemiargus and Cyclargrr.r, D.

Figure 2 (pg. 6)- Phylogenetic unity of cjctargw, A-E.

Figure 3 (pg. 7)- cyclargw woodrufi Status Revised,
Clclargus erembis Status Revised, Cltclargus shuturn New
Species, above.

Continental affinities of POLYOMMATUS SECTION, corrr-
paring Pseudochrysops, Echinargus, Nabolcovia and Eldora-
dina.
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MORPHOLOGICAL FIGT'RES

Facing Page (5): Phylogenetic Unity of ltylos anil Hmdargus (A); Phylogenetic Unity of Ljcbgrtt,
Edtitwgrts, Pseudodrtysops and Polyommatus Section (C) (for latter see also page 7); Homoplasies

of Hanicrgus and Cyfugrlr @); and, Corroborative Characters of Fmtales (A).

Overleaf (6): Phylogenetic Unity of Cjclargns Taxa (A-E).

Fachg Page (5)

Itylos and Haniogrts: A (right). Bipartite sclerotized female terminalia characteristic of
Itylos and Hemiargus, comprised of clearly ovedapping plaie-like elements, one extending to posterior
and (bifurcate) to the anlerior (la,b finely stippled: &, shorter rn Hemiargus, b, elongale in ltylos\ nd
one located centrally and variously expansive laterally (2c,d, not stippled: c, shorter in Hemiargus, b,
more laterally expansive in ltylos).

B. Lsteral view of male valve, Irylos (above), Hemiargus (below) both from Bolivia (SP:
superior process, IP : inferior process, R: rostellum, H: hook-like terminus; M: mentum). Al-
though these structures clearly show the sister group relationship, certain extremes ra Hemiargus (when
the mentum is more lobate and rostellum less hooked fsen hanno, Puerto Rico, in Dl) result in mis-
leading similarities between Hemiargus and some extremes n Clclargus (see D, C. dominica) particu-
larly if the terminal hook-like stnrctures of Hemiargus are not differentiated from the coxcomb terminus
(C) in C,\'clargrs (for additional comment see caption for D). C (left): 'hanno" and'titicaca", lateral
views of the aedeagus showing their strut-like allulae (SA) (D= distal point or suprazonal sheath, TT =
proximal tabs of subzonal sheath).

Clcbgns and Sister Groups: A Qeft). Singular 'cubate" structure of sclerotized female
terminalia characteristic of Cyclargus, Pseudochrysops and Echinargzs (1, cubate structure more typical
of 4ts16t'tus and Pseudochrysops (terminus radically indentexl rn Pseudochrysops [stipples defining notch
near " 1n], terminus finely concave, like the lateral 

"dg"., 
n Qclargus [entire outline of structure

excluding "2"f);21+If, anteriody elongate configuration of same stucture typical of Echinargus,

C (righ$. I-ateral view of male valve (for L)clargzs see A-C, page 6), top: "reformed"
Polyommatus Section, type species of Pseudolucia, h'chilensis, Chile; middle, Echinargus isola, Mexi-
co; below, Pseudochrysops bomoi, Hispaniola (structure labels same as in B, above). C, (left;. 'bonnin
and "r.rold", lateral views of the aedeagus showing the sclerotized sagum typical of group (SG) (other

structures same as above in B); for Cyclargus aedeagus see page 6 A,B,D,E.

Homoplasies of Hemiargus and Clfugtlr. D. Selected species showing misleading simi-
larities in spatial orie,ntation of some terminal elements of male valve. I-eft, H. hanno, Puerto Rico,
showing nopen mentum' (OM) and 'free rostellum' (FR) noted by Nabokov; Right, C. dominica, lam-
aica, indicating similar looking OM and FR. However, as noted by Nabokov, the rostellum of Hemi-
cr3rrs is hook-like (H), as in ltylos, while that of Cyclargus terminates in a unique coxcomb (C), aut-
apomorphic for Cyclargus among the clade which includes it and the other Pseudochrysopsina (sensu

Bilint and Johnson 1995).

Overleaf (O

Phylogenetic Unity of C)clargus. A-8. Structures of male valvae (noted as 'ventral" and
'lateral"), terminal coxcomb (C), uncus (U) and falces (F), and aedeagus showing prominent sagum (SG

between D and TT) in specias further keyed and explained on page 7, A, C, ammon) B, C. sorpresus
distinguished by Johnson and Matusik (L992\; C, subspecies of C. thomasi, and C. lmthkena
distinguished by Johnson and Matusik (L992);D, C. thomasi;E, C. l<athleena.
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Regarding how the above problems could have

happened in a work as highly regarded as Eliot (1973)'

correqponde,lrce with Col. Eliot has been enlightening. In
the first place, Eliot us€d only selected characters of the

males. Secondly, Eliot reports that in a work 8s vast as

his survey of the world's Lycaenidae, morphological char-

actertzations of genera were taken strictly ftom the t)"e
species sod, if it was not available, any selected species

from the NHM. If no representative was available, so-

condary sources were used. Thus, problems could inevi-
tably develop regarding (1) the charactarwrtion of genera

which, by common usage, were not monophyletic, Q)
genera where the arbitrarily chosen tlpe species was

either extremely apotypic of plesiotlpic or (3) taxa corl-
cerning which secondary source rraterid was inaccurate.
Obviously, the only way that zuch problems 'shake out',
historically, is for workers to "come along' and examine

every taxon of a group, which is what we have done in
our work on the New World Polyommatini. As a restrlt,
some "diagRostic" characters cited by Eliot actually occur
differentially in certain monophyletic grouPs of the Polyo-
mmatini and are thus not taxonomically useful. Further,
there was tremendous sampling error in the known diver-
sity of the New World Polyommatini at the time of Eliot's
work. Indeed, some of the generic level gtoups included
in the "revised POLYOMMATUS SECTION' by Bdlint
and Johnson (1995d) were urknown at the time of Eliot's
worldwide zurvey.

Considering the New World Polyommatini, 8s

known today, the following review is pertinent to the

present discussion of Hemiargus and Clclargu,s and their
actual affinities among the New World polyommatine fau-

Ila.
Hemiargus is endemic to ktin America with four

historically recoguzpd species. Hemiargus hanrw is
widely distributed in the Caribbean region, Central Am-

erica and lowland South Ameri e:;' H. cerauntJ.$ occurs in
North America, deeply penetrating into the temperate

region. Hemiargw rarnon is restricted to the western

slope of the high Andes. Hemiargus bogotanus, another

Andean species, is sympatric and synchronic with H. han'
no tncertain mountane habitats of Colombia but otherwise

more typical of higher Neotropical elevations (BClint and

Johnson 1995d). The valvae rn Hemiargw 8re shorter

than the aedeagus and comparable in purely superficial
aspects to Cyclargw, in that valvae in both genera ap-

proach the overall shape of that s€en in Holarctic Ple-

beius. Historically, the terminus of the valvae in Hemi-

argt$ has also been confused with Clclarglrs, both having

the mentum comparatively 'open" and the upper process

well-developed and "free" (quoted terms being those coin-
ed by Nabokov). However, the upper process does not

terminate with a prominent 'coxcomb" as in Nabokov's qr
clargtu.

Irylos is entirely high Andean with one widely dis-

tributed, md four stenochorous [one still undescribed], Qpo-

cies. Species of this genus lack the genital sagum, thus

suggesting that both the distribution and the ap'parent char-

acter reversal are apomorphic. Irylos represe,nts an autoch-

thonous high Andean lycaenid clade (along with numerous

Eumaeini bairstreak lineages demonstrated to da!e) evolved

from the lowland Neotropical fauna, not an ancestry from the

north.
Regarding other genera above- Llcbrgw, Pseu-

dochrysops, Echirurrgus, Nabolcovia and Eldoradinn, our

1995 treatment of higher categories recognizrd them as the

NABOKOVIA SECTION. In the mentioned paper (Bdlint

and Johnson 1995d) denoted two infratribes in the NABO-
KOVIA SECTION: the Nabokovina and Pseudochrysopsina,

each with mainland and Caribbean region re,presentatives.

The Nabokovina included the genera Nabokowa and EWora-

dina (referred to by us as the 'Thecline [Theclinael-like taxa'

[Bdlint and Johnson 1993b, 1994a]) which are autochthonous

high Andean entities, nrd the Caribbean and mainland genus

Echinargus. Very recently the female genital structures of
the high Andean entities were able to be studied in more

detail (Bdlint and I-amas, in Prep.). These structures suggest

that it is more advisable to consider the NABOKOVIA
SECTION as including two sister sections- the NABO-
KOVIA and PSEUDOCHRYSOPS SECTIONS. The former

would contain Nabolcovia and Echinargus and the latter

Pseudochrysops, Cjclorgus and Eldoradina. The new char-

acters suggesting such a subset division are as follows:
Htinugrtsl Nabhovia:

(1) female genital ductus bursae eversible, very long and

slender with tubular terminalia;
(2) male genital aedeagus slender and blunt with allulae and

conspicuous sagum (Echinargus) or only extremely produced

allulae (Nabolcovia).

Clclugusl Psdodtrysopsl Eldordinaz
(1) female genital ductus bursae with limited exte,nsibility,

terminalia ("fibula') heavily sclerotized and stout ('shovel'
or 'missile'-shaped).
(2) male genital aedeagus robust and stout with allulae at the

zune and with conspicuous sagum.

This more elaborate scheme does not change the
1995 NABOKO-overall monophyly of Bdlint and Johnson's

VIA SECTION; it only adds a perspective
subsets within it similar to their (1995d)

concerning sister
treatment of the

ITYLOS SECTION (Itylosl Hemiargus) as the sister of the

GLAUCOPSYCHE SECTION, not part of it.
Nabolcovia is a high Andean endemic composed of

sister species. One is widely distributed, the othertwo
recently described and known only from the Coquimbo region
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of Central Chile (an area well known for its endemic
biota) (Bdlint and Johnson 1993b, 1994a). A third,
undescribed entity, occurs in the Cuzco region of Peru
and is in the process of being elaborated (Bdlint and
I-amas, in pr€p.).

Echinargus is Transamerican and contains three
species. One, E, isola, is a well-known species wide-
spread in North and Central America and vagrant as far
south as Venezuela (B{lint 1995a). Echirurgus hunting-
toni is widely distributed in the Caribbean region and
adjacent coastal aneas of Central and South America. A
little known higb Andean entity, E martlw. was histori-
cally misinterpreted for many years (cf. Bridges 1988:
I.215 and Bclint l993az 16). It has since been found to
typify high montane Ectrador and Peru. These latter two
species, both unacknowledged in Nabokov's (1945a) for-
rnal nomenclature, can be easily separated by their wing
patterns and morphology from all the known polyomma-
tines of the region, as well as from each other (see Fig.
3). If one considers the eversible, conspicuosly elongab,
ductus bursae ('henia') in the Echirurgus females as an
apomorphic character, the NABOKOVIA element of the
sister sections noted hitherto (p. 3) appears to be the more
apotypic compared to PSEUDOCHRYSOPS.

The apparently older of the NABOKOVIA re-
lated sister sections, the PSEUDOCHRYSOPS SECTION
(as noted immediately hitherto, p. 3) is best considered to
include the Clclargus, Pseudochrysops and Eldoradina.
Clclargan contains eight species, mostly endemic to the
Caribbean region, counting the new species and new s&a-

tuses recognizd herein). only one of these species , e.
thomasi also occurs in the Florida Keys as well as Central
America (Bdlint 1995a). The widespread distribution of
this latter species, Bnd the rather haphazard geographic
variation among its highly vagile populations call attention
to the endemicity of the other congeners, many of which
are known from either limited geographic regions or rre-

stricted ecological niches. It even appears questionable
whether zubspecies should be formally recognizd within
C. thomasi.

Aside ftom superficial similarities in the spatial
orientation between some terminal structures of Cyclargus
and Hemiargus (Fig. lD), homologolls structures of the
valvae n Clclargus most closely approximate those in the
Pseudochrysops sister group. The shape of the valvae in
this latter genus san be deceirhg, however, because of a
robust shape (with an extremely high Baird's Angglation)
and short terminal length (not exceeding that of the
aedeagus). Nabokov noted this valval shape as 'gaping'
(Nabokov 1945a: 13). Indeed, compared to other genera
the valvae are very short, at the broadest only .75 as
broad as long, with a strong Baird's Angulation. The
superior process is abruptly sloped, then r@urved distally

into a slender horn-like rostellum somewhst inwardly curvate
at the terminus and located quite distant from the mentum.
The aedeagrrs is narrow and elongate with the supra- and
zubzonal elements generally equal and remaining details
(zubrcnal sheath, vesica, allulae, Chapmsn's process etc.) all
showing autapomorphic characters (Nabokov 1945a, plahe 2,
herein Figs. 1, 3) (an interpretation that could dso be given
to Pseudochrysops unique hairlike t8il on the ffw). The
sagum is only rudimentary. The female has a well developed
fibula shaped in three dimensions rather like the kind of ice-
cube produced by trays which place 8 concavity into each
facing surface of the cube (Nabokov l9f5a, plato 7, herein
Fig. 1A (left).

Pseudochrysops was originally described as mono-
t1pic, restricted to Haiti. Additional populations of closely
related taxa have since been found on several other Caribbean
islands snd described as zubspecies. However, more material
and a more critical biogeographic interpretation (in conext
with all the Caribbean Polyommatini) might suggest these
best be considered allopatric species. Certainly, h the field
populations of Pseudochrysops bomoi are as restricted as 8ny
of the most local Antillean Cyclargrar or l*ptotes. Thus, it
is hard to number them among the "vagile' elements of the
Antilles' dispersalist fauna. However, we leave this problem
for future research.

Eldoradina [:Polytheclw Bdlint and Johnson 1993
which, for reference purposes regarding character infor-
mation, wBS elaborated in much mone detail thnn that of
Balletto 1993J is a high Andean endemic genus comprised of
two sister species. EWoradina cyanea is known from high
elevations of the western Andean region i E. sylphis, known
from only four specimens, occurs at the edge of the altiplano
of south-central Peru (Bdlint 1995a).

The high Andean entities of the sister sections
NAB OKOVIA and PSEUD OCHRYS OP S (Nabokovia and El-
doradina, resp,entively) offer yet another exaqple of polyom-
matine lineages originating from the lowland Neotropics and
successfully invading the high upland xenomontane and oreal
biomes of South America. Characters also suggest that Ca-
ribbean lineages form the oldest elements of the PSEUDO-
cHRYsoPs wt (Cyclargus, Pseudodtrysops) retaining, ex-
cept for the vagrant qpecies C. thomasi, a restricted Antillean
distribution. Echinargus (of the NABOKOVIA st), on the
other hand, is an ecological generalist with the widest range
among the groups, well adapted to teryerate and tropical
lowlands as well as the high Andes. In the latter regions, it
is sympatric with the autochthonous g€nera Nabolcovia and
EWoradina.

The sister group of these diverse Neotropical NA-
BOKOVIA/ PSEUDOCHRYSOPS sections is onethat san on-
ly be comprehended in light of the most recent data on
overall polyommatine diversity in the New World (a view
which, because of sampling error, not really possible for
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categories, the eversible ductus bursae of the female geni-

talia, and the presence of the heavily sclerotiTd male

genital sagum common throughout the entire Nabokovia
Section, suggests that the sister group of this entire

Neotropical clade of taxa is the "reformed POLYOM-
MATUS SECTION", elaborated by us in 1995.

This reformed POLYOMMATUS SECTION in-
cludes genera which currently have no Caribbean region
representatives and includes two infratribes, the Pseu-

dolucina and Polyommatina.
The infratribe Pseudolucina is composed solely

of the diverse genus Pseudolucia (Nabokov I945a), gener-

ally endemic to the southern high Andean region and aus-

tral South America but with a vicariant isolate in south-

eastern Brazil. Our recent investigations documented a

vast austral diversity for this genus. Today, relatively
small geographic regions support large numbers of sym-
patric and synchronic species (B6lint and Johnson 1993a,

1995cd; Brilint et al. 1995a) and new species are still
frequently discovered.

The sister Infratribe Polyomm4tina includes one

Holarctic genus (Plebeius) and two autochthonous Neo-
tropical ge,lrera (Paralycaeides Nabokov , 1945 and Made-
leinea Bdlint L993 [the 'Irylos' of Nabokov 1945a]).

The genus Plebeizs is widely distributedand very
diverse in the Holarctic. The most common North Am-
erican species weakly extends into the northem part of the

Neotropical Realm. Paralycaeides is endemic to the high
Andean region (Peru, eastern Bolivia, northwestern Ar-
gentina and northeastern Chile). Two species groups of
four species are recogruzrd' One species (P. vapa) is
widely distributed, occurring southward to the Catamarca

region of Argentina (Bdlint L993a, Bdlint and Johnson

1995e).
Madeleinea Bdlint is also endenic to the high

Andean region (from montane Colombia to the Salta re-
gion of Argentina). Three species groups include more

than fifteen total species (Bdlint 1993a, Bdlint and John-

son 1995a, Bt{lint et al. 1995b) and new species are fre-
quently discovered.

CONCLUSION
When viewed in context of the entire Neotropical

Polyommetini, it is clear that Hemiargus Hiibner and Cy-

clargus Nabokov are not only distinctive but (a) not sister

taxa and (b) not members of the same taxonomic SECT-

ION within the tribe. The historical problem involving
their frequent synonymy (particularly in popular works)

results simply from their similar catochrysopoid wing
patterns and similar (analogous) spatial orientation among

certain stnrctures of male genital terminalia. Nabobov's

original (19a5a) treatment was thorough and correct re-

garding distinction of Clclargus and Hemiargus. To draw

conclusions otherwise, it appears other workers either ignored
or misunderstood Nabokov's morphological data concerning
these and other polyommatine genera treated by him in 1945.

Historical loss of the integrity of Clclargus exem-

plifies was appears to be a frequent need among many collec-
tors and catalogers of butterflies- to condense the number
of taxa among given sets of historical names (particularly taxa

that look somewhat alike externally). Perhaps the need stems

from a desire by older workers to make some 'final stroke"
regarding the general knowledge of a certain era. Tlpical of
such efforts in the past have been regional or synonymic lists

most often characteizpd by (a) lack of reference to t'"e
specimens or morphology and (b) ignorance of the fact that

more, not fewer, species actually exist in many groups- both

in unsorted museum trays and in the field. Some of the taxo-

nomy in Riley's work on Caribbean region butterflies illus-
trates this problem. It and similar works actually reflect the

sociology of the time more than the tnre calibre of the taxo-
nomic workers. One is reminded of H. K. Clench's unpub-
lished "checklist" of Neotropical Clanophrys (Theclinae)

(mentioned in posthumous work published in Clench 1981) in
which Mr. Clench, after having authored many new names in
that genus, made a "final' list reducing many to synonymy.

In the entire effort neither dissections nor type specimens

(other than those in his own collection) were conzult€d.

Similarly, a'final stroke" by Gillham (1956) (interestingly'
published in the same journal as Nabokov's Neotropical poly-
ommatine shrdy, and concerning Old World elfin butterflies)
synonymized all the old world taxa into the familiar New
World genus Incisalia. However, the study included less

than a quarter of the species now known, identificationsbased
entirely on the common usage (all proving incorrect when

types were located), sod dissections limited to single males of
the erroneously identified taxa (Johnson 1992). Regarding

Clclargras and Hemiafgw, the biogeography of the old era

was also a contributing factor. The origrn of the Antillean
fauna was viewed solely on the basis of waif dispersal; ac-

cordingly, all the similar-looking Antillean "blue butterflies"
were readily viewed as simply reflections of similar 'donor'
faunas on the mainland. Antillean represe,lrtatives might
'look a little different" (having been isolated for some 'short"
time) but there appeared no compelling reason, 4t the time,
to dissect and thus discover the gigantic differences in the

stnrctural features. This is an era that is now past. How-
ever, it is worth remembering that much of the popular taxo-

nomy of butterflies still reflects that era. One can still pick
up Opler and Malilul (1992), certainly viewed as the most

authoritative fieldguide to Nearctic butterflies, and find
Cjclargu.s as a synonym of Hemiargus. It would not be so

startling if the genera were a "close call', ]et the two do not

even belong in the same taxonomic SECTION of the Polyom-

matini.
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TAXONOIWC ENTRIES and SYNONTYI\trC LIST

Entries are required concerning four revised sta-

tuses and one new species established by our review of
Hemiargus and C)tclargur among the Neotropical Polyom-
matini.

Haniargus lrarrrro (Stoll, l79O), revised status; Fig. 3, p.
7).

The valvae, aedeagus and female genital termi-
nalia are distinct from I/. ceraunus (see below). Indivi-
dual subspecies entries for f/. hanno are included in the
subsequent synonymic list.

Haniwgts ceraanus (Fabricius, 1793), revised stattrs;
Fig. 3, p. 7).

The valvae, adea,gus and female genital termi-
nalia are distinct from I/. hanno (see above). Individual
subspecies entries for H. hanno are included in the sub-
sequent synonymic list.

Clclargus qsnbis Nabokov 1948, revised status (11

Figs., Nabokov 1948; herein, Fig. 3, p. 7).

Clclargus wdnffi ( Comstock and Huntington 1 943 ), re-
vised status (Nabokov 1945a, Pl. 3; herein, Fig. 3,p.7).

Results of our studies of termino-dorsal struc-
tures, valvae and aedragii in male genitalia of Clclargus
(see Nabokov '1,945a, 1948 and herein Figs. 2,3 p. 6-7)
and a review of female genitalia (selected figs. herein,
Fig. 3) concur with the original species status derisions of
Nabokov 1945a. We should note that L. D. and J. Y.
Miller (Allyn Museum of Entomology, Florida Museum
of Natural History) (rers. comm. to Johnson after pre-
paration of this paper but before its publication), noted

they had come to a similar conclusion about woodrtffi as

a result of their ongoing studies of the Bahamanian fauna.
Subsequent to Nabokov (1945a, 1948), woodruffi has

sometimes been considered a subspecies of C. thomasi
and erembis a subspecies of C. ammon There does not
appear to be any moqphological coherence in such sub-
specific assignments. Rather, Nabokov's division of C.

ammon between Cuban and Cayman Island populations (as

subspecies) appears sound (Nabokov 1945a, Pl. 3) with
the externally ammon-like populations named erembis,
sorpreszs, and the new entity below, each distinctive ffid,
in the externally thomasi-like populations, thomasi,
lcathleena and woodrffi each distinctive. In fact, some

wing characters of the new Jamaican entity described be-
low actually more resemble the thomasi Group than the
ammon Group.

A New Species of Cyclargns from Jamaica
Recently, Iftner, Shuey and Calhoun (1993) reported

'Hemiargus ammon", t new addition to the Jamaican butter-
fly fauna. Not surprisingly, given circumstances noted by us

above, they used the common usage nomenclature following
Riley (1975) et al. and placed ammon rn Hemiargtn. They
also suspected the species might be a recent dispersal addition
to the Jamaican fauna, given that it had gone unreported in
rather extensive literature on the butterflies of that island. In
1992, Johnson and Matusik had described a distinctive south-
enr Hispaniolan member of the "ammon Group": Clclargw
sorpresus. This species had some distinctive wing pattern
differences from C. Ammon (historically considered restricted
to Cuba and the Cayuurn Islands). It also showed a unique
morphology with, among others characters, the male genital
valvae showing a produced, inwardly directed, setate lobe
(apparently derived from what appears as a more mins1, coll-
vex, inner laterd cleft in C. ammon [a characteristic state not
even mentioned by Nabakov L945af). Thus, we were keen
to obtain specimens of the Jamaican 'ammon" and dissect
them. Dr. John Shuey (Nature Conserfficy, Indianapolis,
Indiana) kindly provided specimens for study. Interestingly,
morphology of the Jamaican population suggests it is the sis-
ter species of the southern Hispaniolan C. sofpresus; it also
has some wing characteristics more reminiscent of the 'thom-
asi Group' of Clclnrgu,s. We describe the new Jamaican en-

tity below.

Qclargus shrnunt,
NEW SPECIES
Photoplate VI; Fig. 3.

Hemiargus ammon: Iftner, Shuey and Calhoun 1993, p. 37.
DIAGNOSIS. 'frlings. Forewings- of all members

of the genus, ventral forewing spotbands, distad the medial
arer., with a distinctive regularly striped pattern (wide white
postmedial spot-band bordered basally and distally by sub-
stantial deep brown medial and submarginal bands, each of
the latter also bordered [basally and laterally, respectively] by
narrower white). In all congeners (see e.g. Smith, Millerand
Miller 1994, pl. 13) the costal region of the forewing spot-
bands is variously irregular from that in the tomal field (in
fact, in some species, especially C. sorpresus, the postmedial
spot-band is incised from the submarginal one by & bold
brown costal patch). Ilindwings- darkening of the medial
qpot in cell CuAl and one or two adjacent spots (a) basad in
the subdiscal area and (b) costad in the postdiscal arer,, give
a strong nYn-shaped impression to the hindwing band, fram-
ing the dark mediocostal black orb between the 'forks" of the
"Y" (see Photoplate VI, 'Qtclargus" entries).

Morphology. Tn-e male valve shares with C. sor-
presu.s an inwardly directed, terminally setate lobe, top of the
being visible above the nhorizen" of the Baird's Angulation
(in C. ammou their is a convex cleft but it is not apparent
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above the horizon as a protnrding lobe). Tflis lobe, in C.

shuturn, is narrower than that in C. Sorpresu.s. Compared

to C. ammon, the termino-lateral habitus of the valve ap-

pears short and stout in C. shuturn, a state caused by a
terminal invagination of the mentum (see Remarks).

However, when extended, the mentum is actually much

longer than in C. ammon The rostellum in C. shuturn is

reminiscent of C. dominica narrow with a steep terminal

declination; at the end of this stnrcture the comb is much

less hemispherical than in C. sorpresus or C. ammon flrd,
again, more like C. dominica, a dentate crescent (see Re-

marks). The female is distinct with a produc€d, 'acorn'-
shaped, henia.

DESCRIPTION. MAIC. DFW, DI{W IUStTOUS

purplish-blue with narrow, somewhat black and white

cherkered, Inarginal lines; HW with bold black orbs nnr-
ginad in cells CuAl and CuAz, the former variously

outlined basally with some orange. VFW,VHW ground

gra!, FW marked with wide and regularly parallel white

spotbands (wide white postmedial spot-band bordered

basally and distally by substantial, deep brown, medial

and submarginal bands, each of the latter also bordered

[basally and laterally, respectively] by narrower white);

apex of FW discal cell with broad dark slash bordered on

both sides by white; HW with markings typical of 'am'
monl thomasi" groups of Clclargus- basal area with

three discrete black orbs (typical of 'ammon' Group

f"thomAsi" Group with four]) and an additional small

black orb medial along the anal margin; intercellular areas

across wing filled with white, forming full postmedial

band offset by white in the discal and adjacent cells and

a smaller arc of white intercellular marks along the sub-

margin; costal margin of medial atea with pronounced

black orb, black orbs marginal in cells CuAl and CuA2,

the former widely outlined with orange basally. Pro-

nouncement of medial spot in cell CuAl and one or two

adjacent spots (a) basad in the subdiscal atea and O)
costad in the postdiscal arez, give a strong "Y'-shaped

impression to the hindwing band, framing the dark medio-

costal black orb between the nforks' of the nY'. FW

length: 8.5 mm. (holotype) . Femnla. DFW divided dark

blackish in distal half, lustrous azclre in ventral half;

margins white and quite checkered with black; DFIW with
ground divided as of FW, although blue more restricted

to cell interspaces; black marginal orbs in cells CuAl and

CuA2 very large, former widely bordered with orange ba-

sally; adjacent cell M3 with a small bluish white spot.

FW length: 10.5 rrr?Yr. (allotype). MaIc &nitalia. Fig.
3. Valvae laterally appearing very short and stout but

with terminally invaginated mentum actually quite

elongate; inner lateral surface of valve with produced,

inwardly directed lobe, slightly setate terminally and

exceeding the Baird's Angulation; dorsum of valve with

rostellum not greatly fr*; rather, steeply declined and ter-

minating with a crescent-shaped, marginally dentate, comb.

Fqnalc &rritalia. Fig. 3. Terminally sclerotizpd area with
posteriorly pronounced "acorn'-shaped henia.

TYPES. Holotype male, JAMAICA, St. Ann's Par-

ish, 5 mi. 'W'. of Ocho Rios, L7 October 1985, leg. J. A.

Shuey; allotype male, same data except 19 October. Both

deposited AMNH. Paratypes. 'We include here, by refer-

ence, all specimens listed in Iftner, Shuey and Calhoun

(1993).
DISTRIBIITION. Currently known only from Ja-

maica sod, apparently, the Jamaican vicariant entity of the

'ammon' Group of Clclargus.
REI\{ARKS. furaL As noted in introductory

comments, it was inevitable that someone would genitalically

examine the specimens of 'Hemiargus ammon' reported from
Jamaica by Iftner, Shuey and Calhoun (1993). With so many

recent discoveries concerning butterflies of Jamaican and

southern Hispaniolan, reports of " ammon' from Jamaica

would immediately invite an examination of morphology for
comparison with populations in southem Hispaniola and

elsewhere in the Antilles. Given the relatively well docu-

mented Jamaican butterfly fauna, discovery of " ammon' on

the island would either reflect extremely recent introduction

or something of certain historical and biogeographical in-
terest. Modern workers are less apt to invoke recent intro-
duction as the more probable explanation since the current

view of butterfly origins in the fuitilles includes a combina-

tion of dispersal and ancient tectonic vicariance. All recently

discovered new lycaenids in the Antilles (and particularly
southern Hispaniola and Jamaica [respectively polyommatines

Leptotes idealus (Johnson and Matusik 1988) , C)tclargus l<ath-

leena and C. sorpresus (Johnson and Matusik 1992) and thec-

lines Clanophrys harti (Tumer and J. Y. Miller L992),

Chlorostrymon orbis (Johnson and Smith 1993)l represent ex-

tremely local species. These were, more than likely, simply

not collected before. Thus, one is immediately suspicious of
a recent introduction explanation for a newly reported "blue"

from Jamaica.
Chsaaqx. The characters discussed in our de-

scription of C. shuturn ate mostly self-explanatory. How-
ever, we should note that the unfolding of the terminal men-

tum on the valve was a new innovation of the junior author

which appears to have great promise in future studies of the

Polyommatinae. We have always been curious why Nabokov

never mentioned the convex inner lobe of the valve and sus-

pect it was because only in C. sofpresus and C. shuturn is it
pronounced enough to be a recognizable character. We were

thus curious about the nature of the "short, stout' valve

. termini of C. sorpresus and C. shuturn relative to C. ammon

because consistent differences in both the mentum and ros-

tellum of these, and other, Cyclarglr.t species would be ex-

tremely important in judging whether Antillean island popu-
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lations, with their distinctive allopatry, most probably
represent biologically distinct qrecies. Thus we have in-
cluded reference to the female genitalia of C. (nwnon and
C. shuturn even though the female genitalia of Cyclargus
have not figured greatly in anatysis of members of this
genus hitherto. Indeed, most of the recently described
Clclargus taxa from the Antilles have been represented by
small samples from remote and seldom collected af,eas

and nearly all of these specimens have been males.
Tuomortc hodue. Dr. Shuey was kind

enough to fonvard specinens to us for examination and
we informed him, and his colleagues, of our morphologi-
cal findings numerous months before preparing the pre-
sent description. We have included this new species in
this synoptic review of Hqniargus and Clclarglrs for the
sake of completeness, consis0eNrt with various treatments
of other newly discovered Antillean taxa over the last five
years. We tnst thst this taxonomic recognition of the
Jamaican population will further credit the work of its
discovers, Iftner, Shuey and Calhoun.

ETYMOLOGY. Our choice of an etymology
reflects a combination of our gratitude to Dr. Shuey for
his "due diligence' in getting material to us and the
unchallengeable worth of recogniang the substantial
contribution to Jamaican lrpidopt,erology made in recent
years by Dr. Thomas'Turner (Clearwater, Florida). Eu-
phoniously, in the spirit of the name 'atnnton", wo have
thus formed the name 'shaturn' from the roots of Shuey
and Turner, resp@tively.

ANNOTATED SYNOT{YMIC LIST

ITTLOS SECTION
Ha niugus Hiibner 1818

H. hanno (Stoll, 1790)
H. ceraumr (Fabricius, ll93)

syn. antibubastus Hffbner 1818

syn. filenus (Poey 1832)
syn. watsoni W. Comstock and Hunting0on 1943

No0e: much as in C. thomasi (scc below), haphazard morphological
configurationg among and between rqrrcsentatives of thesc taxr relative
to their geographic definitions calls into question their validity as 'sub-
species'. However, for heuristic purposes, zuch distinction might bc
made purely on geographic grounds.

H. ramon (Dogpin 1887)
H. bogotanus Draudt 1917-1924 U92Il

RBFORMED POLYOMITTATUS $CTION

C)clugus Nabokov 1945

C. untnon (Lucas 1857)

C. erembis Nabokov 1948

Nots to make noom for the description of C. sluurn at proof, the linc
drawings regardiqg thig taxon had to be removed (see Nabokov 1948).

C. tlwrnasi (Clench L94l)
t. tlwmasi (nominate sqp.)
t. bahuncbalceri (W. Comstock and Huntington
re43)
t. bahatncns,Ls (Clench L943)
t. rceli (W. Comstock and Huntington 1943)
t. cl^endti (L. Miller, Simon and Hawey L992)

Note: morphology in theee taxa illurrates the problems with Antillean allo-
patry and taxonomic rtatrrsee; therc is considerable haphazardness amqg and
betwccn rcprcscntatives of thcse taxa rclative to their geo$aphic dcfinitions
which call into question their validity as 'rubry@ie8'. However, therc io
rnore di*inction among these than in the synonyrns recognized under ccr-
alorlls. We continue n rccogniznthese nrbryecies rc*ly becausc, contrary
to the siotEtion under dicinction of cenarous firom horu, there ie no major
change among the 'tlpmasl' clade warraated by our wort sarle that of wod-
rufi rct€d immediately below

e. woodrufi. (W. Comstock and Huntington 1943)
Note: the comment under C. crembls pertains here.

C. dominica (M6schler 1886)
C, sotTtresr.t K. Johnson and Matusik 1992
C. lcathlzena K. Johnrcn and Mattuik 1992
C. shuturn K. Johnson and Bdlint 1995

Psdodrysops Nabokov 1945

P, bornoi (W. Comstock and Huntington 1943)
b. bornoi (nominate ssp.)
b. escobioi Schwartz 1987

b. yaaftas D. Smith and Hernandez 1992
Nots we have commented bcforrs that evenhral detailed elaboration of these
populations (rare in the first case and e:ctrenrely poorly known in the latter
two) might euggest species di*inction (a consideration of some import re-
gardirry the monotlpy of this genus). However, the usual contradictions be-

tween biological and/or morphological reality and binomial nomencla[rrp
pervade this issue and, accondingly, strort of any detailed demonstration of
species di*inction, we sontinue the traditional trcatment herc.

Hd,rugus Nabokov 1945
Note: we have not considered subspccific snnrsee in hfutaryas in detail,
concentrating on the species r€lations in the neotropics; thus, we follow
cortunon usage herp.

E. isola Eeakirt 1866-1867 [1867])
i. isoh (nominate ssp.)
s)nr. nyagora @oisduval 1870)

' i. alce (W. H. Edwards t1871])
E. martln @ognin 1887)
E. huntingtoni Rindge and Comstock 1953

h. huntingtoni (nominate ssp.)
h. continentalis (Clench 1965)
h. hanrcidcs (Clench 1965)

Note: cntries above pcrtain only to taxa of thesc SECTIONS treat€d hcrcin;
each SECTION contains additional gencra (scc Bdlint and Johnson 1995d).
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Note: entries above pertain only to taxa of these SECTIONS treated
herein; each SECTION contains additional genera (see Bdlint and
fohnson 1995d).
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