Rev. Mus. Argentino Clenc, Nat, n.g. -
3(1): 1-12, 2001
Buenos Aires, ISSN 1514-5158

A formal definition of the Paramo-Punan biogeographic
subregion and its provinces, based mainly on animal taxa
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Abstract: The Paramo-Punan subregion comprises the Andean highlands between western Venezuela and cen-
tral western Argentina. It comprises five provinces: North Andean Paramo (high peaks of Venezuela, Colombia,
Ecuador, and northern Peru, above 3000 m), Coastal Peruvian Desert (narrow strip along the Pacific Ocean coast,
from northern Peru to northern Chile), Puna (southern Bolivia, northern Chile, northern Argentina, and southern
Peru), Atacama {northern Chile), and Prepuna (central western Argentina, from Jijuy to northern Mendoza).
The subregion and its provinces are defined and characterized by endemic taxa, speciafly animals.
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The Andean-Patagonian domain of Cabrera &
Willink (1973}, comprising the Altoandean,
Punan, Desert, Central Chilean, and Patagonian
provinces, dees not constitute a natural
hiogeographic unit. Recent studies (Fjeldsd, 1992;
Morrone & Urtubey, 1997; Morrone et al., 1997,
Posadasef al., 1997 have shown that the Central
Chilean and Patagonian provinces are not closely
related to the rest. Furthermore, the Paramo
exhibits historical relationships with the
remaining Andean-Patagonian provinces, in spite
of being quite different from an ecological
viewpoint (Morrone & Urtubey, 1997; Posadas ef
al., 1997). Baged on these studies, I Morrone,
1999) redefined the Paramo-Punan subregion, My
chjective herein is to formalize this new
biogeographic scheme for the Parame-Punan
subregion, defining it and its provinces, and
providing the taxa endemic to them. In contrast
with previous schemes that emphasized plant
taxa, I detail herein mainly animal taxa.

MATERIAL AND METHODS

Distributional data for this study were
obtained from the literature. Names and
clasgification of the bird and mammal taxa foliow
Sibley & Monroe (1990) and Nowak (1991),
respectively. For the subregion and each province,
the distribution of an endemic taxon is
represented as an individual track (see Morrone
& Crisci, 1995; Craw ef al., 1999},

RESULTS

Paramo-Funan subregion
(Figs. 1,2)

The Paramo-Punan subregion comprises the
Andean highlands between western Venezuela
and central western Argentina (Cabrera &
Witlink, 1973; Morrone, 19945, 1996, 1999). It
comprises five provinces (Fig. 1): North Andean
Paramo, Coastal Peruvian Desert, Puna, Atacama,
and Prepuna provinces. The track of the
Macrostyphlus generic group (Coleoptera:
Curculionidae} (Fig. 2) is typical of the subregion.

Synonyms, Andean district {Cabrera & Yepes,
1940: 16}, Subandean district {Cabrera & Yepes,
1940: 15), Altoandean province (Cabrera, 1951:
23, 1953: 107, 1957: 337, 19568: 200; Cabrera &
Willink, 1873: 84;, Andean domain (Ringuelet,
1961: 156), Subandean province (Fittkau, 1969:
£642), Central Andes (Sick, 1969: 463), Andean
province (Fittkau, 1969: 642; Carpintero, 1998:
148}, Quichua Altoandean district (Cabrera, 1971:
30, 1976: 523, Punan centre (Miller, 1973: 92),
Punan region (Rivas-Martinez & Tovar, 1983:
516), Punan subregion (Rivas-Martinez & Nava-
rro, 1994 map), Punan area {Coscarén &
Coscarén-Arias, 1995: 726}, Central Andes
bioregion (Dinerstein et al., 1995: map), and
Paramo-Punan subregion (Morrone, 1999; 11}

Vegetation, Shrub steppes, with small forests
of Polylepis tomentello (Cabrera & Willink, 1973).
Dominant plant species include Acantholippia
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Fig. 1. Provinces of the Paramo-Punan suhregion.

hastulata, Adesmic horridiuscula, Atriplex
microphylla, Baccharis boliviensis, B. incarum,
Buddleia spp., Chenopodium chilense, Chuqui-
raga atacamensis, Cortaderia speciosa, Ephedra
breana, Fabiona densa, Lophopappus spp.,
Nardophyllum armatum, Parastrephic lepi-
dophylla, P. phylicaefolia, Polylepis tomentella,
Ribes spp., Selanum guadripartitum, Stipa

leptostachya, and Trichocereus pasacana (Cabre-
ra, 1971, 1976; Cabrera & Willink, 1973; Rivas-
Martinez & Fovar, 1983; Fjeldss, 1992},

Taxa, GNETOPHYTA. Gnetopsida.
Ephedrales. Ephedraceae: Ephedra breana, E.
multiflora, and E. rupestris (Hunziker, 1995).
MAGNOLIOPHYTA. Magnoliopsida. Apiales,
Apiaceae: Azorella compacta (Martinez, 1989),
Asterales. Asteraceae: Barnadesia spp., Lophopa-
ppus, Perezia ciliosa, P. coerulescens, and P,
purpurate (Katinas, 1996; Morrone & Urtubey,
1997). Rosales. Rosaceae: Polyvlepis (Stmpsen,
1979, Fjeldsa, 1992). ANNELIDA. Hirudinea.
Glossiphoniiformes. Glossiphoniidae: Adaeto-
bdella cryptice and Maicbdella bairacophila
{Ringuelet, 1985). ARTHREOPODA. Arachnida.
Aransae. Clubionidae: Trachelopachys bicolor
{Platnick, 1975). Pseudoscorpiones. Chthonnidae:
Austrochthonius bolivianus (Vitali-Di Castri,
1975}, Solifugae. Ammotrechidae: Pseudocleobis
alticola (Maury, 1983, 1998). Crustacea.
Anomopoda, Chydoridae: Pleuroxus caca {Paggi,
1998;. Hexapoda. Coleoptera. Carabidae: Am-
blygnathus gilvipes peruanus, Notiobia aqui-
lalorum, and N. peruvianc {Nocnan, 1981a, b; Ball
& Maddison, 1987); Curculionidae: Acroriellus,
Acrorius, Listroderes howdenae, L. punicola,
Macrastyphlus generic group, Nacodius, Pan-
deleteius baccatus, P. cornelli, P, smithsoni,
Premnotrypes generic group, Rhigopsidius, and
Trichocyphus (Kuschel, 1958; Lanteri, 1989;
Morrone & Loidcono, 1892; Morrone, 1993, 1994a-
d, 1997; Morrone & Ocampo, 1995; Anderson &
Morrone, 1996; Howden, 1996; Ocampo &
Morrone, 1996); Dytiscidae: Bunites {Bachmann
& Trémounilles, 1982); Silphidas: Nierophorus
serutator (Peck & Anderson, 1985); Trogidae:
Polynoncus peruanus (Scholtz, 1990). Diptera.
Ephydridae: Mimapsilopa (Lizarralde de Grosso,
1982); Simuliidae; Giganiodax cortesi species
group, G incapucara, Simulium albolineatum, S.
blancasi species group, and S. horcoshuspi
{Coscarén, 1991). Hemiptera. Belostomatidae:
Belostoma dallast and Lethocerus mazzal
{(Contartese & Bachmann, 1987); Corixidae:
Ectemnostega stridulate (Bachmann, 1981},
Miridae: Rhinacloa aricana species group (Schuh
& Schwartz, 1985). Hymenoptera. Pompilidae:
Adirostes and Pompilocalus edmondit species
group {Roig-Alsina, 1985, 1989); Sphecidae:
Chiorion peruanum (Willink, 1951). Lepidoptera.
Pieridae: Infraphulia, Phulia, Piercolias, and
Pierphulia (Field & Herrera, 1977). Neuroptera.
Hemerobiidag: Hemerobius centralis (Monserrat,
1896}; Nemopteridae: Veurige (Stange & Williner,
1981}, Orthoptera. Acrididae: Ponderacris
{(Ronderos & Carbonell, 1971; Ronderos &
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Cigliano, 1991}; Tristiridae: Crites, Incacris,
Paracrites, and Punacris (Cigliano, 1989).
YERTEBRATA. Actinopterygii. Cyprinodon-
tiformes. Cyprinodontidae: Orestini (Costa, 1997).
Amphibia. Anura. Leptodactylidae: Telmatobius
spp. (Binguelet, 1961; Miller, 1973; Lavilla, 1985).
Aves. Anseriformes. Anatidae: Anas armaia
berlepschi, A. cyanoplera orinomus, A. flavirostris
oxyptera, A. puna, and Chloephaga melanoptera
(Navas, 1977; Olrog, 1984). Apodiformes.
Apodidae: Aeronautes andecolus and Cypseloides
rostehildi (Olrog, 1984). Ciconiiformes. Acci-
pitridae: Buieo poecilochrous (Miuller, 1973);
Charadriidae: Charadrius alticola, Phegornis
mitchelli, and Recurvirostra andina (Miiller,
1973); Falconidae: Phalcobaenus megalopterus
(Olrog, 1984); Laridae: Larus serranus (Olrog,
1984); Phoenicopteridae: Phoenicopterus andinus
and P. jamesi (Miller, 1973; Olrog, 1984);
Podicipedidae: Podiceps taczanowskii (Miiller,
1973); Scolopacidae: Gallinago andina (Miller,
18973, Olrog, 1984); Threskiornitidae: Plegadis
ridgweayi (Midler, 1973; Olrog, 1984), Co-
lumnbiformes. Columbidae: Meiriopelia aymara,
M. cectliae, and M. morenot (Milter, 1973; Olrog,
1984). Gruiformes. Rallidae: Fulice cornuia, F
gigantea, and Gellinule chloropus germani
{(Miller, 1873; Olrog, 1984; Navas, 1991},
Passeriformes. Fringillidae: Divco speculifera,
Idiopsar brachyurus, Poospiza garleppi, Phrygilus
atriceps, P. dorsalis, P. erythronotus, P. punensis,
Sicalis lutea, and S. uropvgialis {(Miller, 1973}
Furnariidae: Asthenes dorbignyi, A. maculicauda,
A.punensis, A, wyaitt, Cinclodes atacamensis, and
Schizoeca helleri (Miller, 1973); Passeridae:
Anthus furcatus (Miller, 1973); Sturnidae: Mimus
dorsalis (Muller, 1973); Tyrannidae: Mu-
setsaxtcola juninensis and M. rufivertex (Miiller,
1973), Piciformes. Picidae: Picumnus dor-
bignvanus and Veniliornis frontalis (Olrog, 1984).
Psittaciformes. Psittacidae: Aratinga nitrata
{Olrog, 1984). Struthioniformes. Bheidae: Rhea
pennata farapacensis {Miller, 1973). Tina-
miformes. Tinamidae: Nothoprocta ornata and
Tinamotis pentlandit (Miller, 1973; Olrog, 1984},
Trochififormes, Trochilidae: Ericcnemis glau-
copoides and Microstilbon burmeisteri {Olrog,
1984). Mammalia. Artiodactyla. Camelidae:
Vicugnae (Miller, 1973; Redford & Eisenberg,
1992); Cervidae: Hippocomelus (Miller, 1973).
Carnivora. Felidae: Felis jacobita and Lyn-
chailurus pajerus garleppi (Miiller, 1973, Garcia-
Perea, 1994); Mustelidae: Conepatus chinga
{Muller, 1973). Chiroptera. Molossidae:
Mormopterus kalinowskii (Redford & Eisenberg,
1992}, Phyllostomidae: Siurnira bogolensis
(Pacheco & Patterson, 1992). Rodentia, Abro-

comidae: Abrocoma cinerea (Redford & Eisenberg,
1992): Caviidae: Cavia tschudii (Redford &
Eisenberg, 1992); Chinchillidae: Chinchilla
brevicaudata {Redford & Eisenberg, 1992);
Muridae: Abrothrix albiventer, Ausliscomys
sublimis, Chinchillula sahamae, and Groomys
garieppi (Redford & Eisenberg, 1992). Xenarthra.
Dasypodidae: Choefophractus nationi (Redford &
Eisenberg, 1992).

North Andean Paramo province
(Fig. 8)

High peaks of Venezuela, Colombia, Ecuador,
and northern Peru, above 3000 m. The track of
Gigantodax cervicornis (Iiptera: Simuliidae) (Fig.
3) is typical of this province.

Synonyms. Incasic province (Fittkau, 1969:
642), Northern Andes (Sick, 1969 461), Paramo
province (Cabrera & Willink, 1973: 66; Morrone,
1994b; 190, 1996: 108, 1999: 13; Rivas-Martinez
& Navarro, 1994: map; Posadas et al., 1997 23,
North Andean centre (Mulier, 1973: 45), Bogota
subcentre (Miiller, 1973: 46), Northern Andean
province (Ringuelet, 1975: 107), Paramo region
(Rivag-Martinez & Tovar, 1983: 518}, Norandean
area (Coscardon & Coscardn-Arias, 1995; 728}, Cor-
dillera de Merida Paramo ecoregion (Dinerstein
et al., 1995: 107), Northern Andean Paramo
ecoregion (Dinerstein ef al., 1995: 107}, Banta
Marta Paramo eceregion (Dinerstein ef af., 1995:
107), and Cordillera Central Paramo ecoregion
{(Dinerstein et al., 1995: 108).

Vegetation. Dillerent habitats ave found in this
provingce, namely, grasslands, moorlands, bogs, river
valieys, and scrubby vegetation. There are large
steppes of Festuca and Deyeuxia (Poaceae), with
typical “frailejonies” (Asteraceae: Espeletiinae), and
forests ai the lowests parts (Cabrera & Willink, 1973;
Hammen, 1898; Sturm, 1990; Luteyn, 19%9).
Dominant plant species are Colemagrostis spp.,
Espeletia spp., Espeletiopsis spp., Gentiana spp.,
Gunnera magellanica, Hypericum laricifolium,
Miconia buxifolia, Peepalanthus spp., and Rubus
spp. {Cabrera & Willink, 1973; Hernandez ef al.,
1992b). Restrepo & Dugue (1992) analyzed the
vegetation of the Llano de Paletara (Colombian cen-
tral cordillera), distinguishing eight paramo
vegetation types: “frailejonal” (with Espeletia
hartwegiana, Blechnum loxense, and Sphagnum
sancto-josephense), “chuscal” (with Chusquea
tessellate and Sphagnum sancto-josephense), swamp
{(with Carex jamesonii and Arthoxanthum odoratum,
“pajonal” (with Calamagrostis intermedia), thicket
with Hypericum lancioides and Blechnum loxense,
thicket with Agerafina tinifolia, thicket with
Diplostephium cf. cinerascens, and forest (with
Escallonia myrtitloides).
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. Taxa, FILICOPHYTA. Filicopsida.
Filicales, Dicksoniaceae; Dicksonia stuebelii
(Murillo, 1888). MAGNOLIOPHYTA. Lilio-
psida. Cyperales. Poaceae: Muhlenbergia cleefi
{Laegaard, 1995). Magnoliopsida. Asterales.
Asteraceae: Coespeletia spicate, Espeletia,
Espeletiopsis corymbosa, and Ruilopezia atro-
purpurea (Sturm, 1990). Capparales. Brassi-
caceae: Drabae arauguensis (Santana, 1995).
Haloragales. Gunneraceae: Gunnera anttoquensis
and G caucanc (Mora, 1984). Scrophulariales,
Scrophulariaceae: Aragoa (Fernandez, 1991).
Violales. Passifloraceae: Passiflora truxillensis
{(Escobar, 1988). ANMNELIDA. Hirudinea.
Hirudiniformes. Cylobdellidae: Blonchardiella
fuhrmani (Ringuelet, 1974). ARTHROPODA,
Crustacea. Decapoda. Pseudothelphusidae:
Strengerianini (Rodriguez & Campos, 1988).
Hexapoda. Coleoptera. Curculionidae: How-
deniola nitidipennis, H. sulcipennis, Minetes,
Phyllothrox aristidis, and Rupanius (Osella, 1980;
Voisin, 1986, 1991; Howden, 1992; Morrone,
1995); Staphylinidae: Polylobus belen, P. chingaza,
P. chisaca, and P. monserrateae, and Pseudopsis
wygodzinkyr (Herman, 1975; Klimaszewski &
Sturm, 1991). Diptera. Agromyzidae: Liriomyza
bogotensis, L. cirriformis, L. maricecamilae, L.
menthavora, L. mosquerensis, L. santafecing, L.
subachoquensts, Ophiomyia flocusa, O. pun-
ctohalterate, and O, sulcata {Sanabria de Arévalo,
1993a, by; Simuliidae: Giganiodux cervicornis, G.
paramoerum and G. siberianus (Wygodzinky &
Coscarén, 1989). Hymenoptera. Pompilidae:
Chirodamus paramicole (Roig-Alsina, 1985).
Orthoptera. Acrididae: Bogotacris, Chibchacris,
and Timotes (Ronderos & Cerda, 1982; Ronderos
& Cigliano, 1991). VERTEBRATA. Amphibia,
Anura. Bufonidae: Atelopus tamaense (Marca et
al., 1989); Hylidae: Gastrotheca espeletia and G.
elenge {Duellman, 1989). Squamata. Elapidae:
Micrurus bocourtisangilensis (Hernandez et al,,
1992a); Gymnophthalmidae: Pholidolophus spp.
(Flillis, 1985). Aves. Anseriformes. Anatidae:
Anas cyanaptera borreroi and A. georgica niceforel
{(Herndndez et al., 1992a). Ciconiformes. Podi-
cipedidae: Podiceps andinus (Hernéndez ef al,,
1992a). Coraciiformes. Momotidae: Momotus
momota olivaresti (Hernandez et al., 1992a).
Gruiformes. Rallidae: Fulica americana colombia-
na (Hernindez ef al.,, 1992a). Passeriformes,
Certhiidae: Campylorhynchus griseus bicolor and
Cisiothorus meridae (Milller, 1973; Hernandez ef
al., 1992a); Tyrannidae: Muscisaxicola macu-
lirostris niceforei (Herndndez ef al., 1982a).
Tinamiformes. Tinamidae: Crypturellus kerriae
and C. saltuarivs (Hernandez ef ol., 1992a).

Mammalia. Rodentia. Caviidae: Cavia porcellus
anolaimaoe (Herndndez ef of., 1992a); Muridae:
Thomasomys paramorum (Miller, 1973}
Sciuridae: Seiurus granatensis variabilis
(Hernandez ef al., 1992a).

Coastal Peruvian Desert province
(Fig. 4)

Narrow strip along the Pacific Ocean coast,
from northern Peru to northern Chile. The track
of Conepatus rex inca {Mammalia: Mustelidae)
(Fig. 4) is typical of this provinee.

Synonyms. Desert province (Cabrera &
Willink, 1973: 89; Morrone, 1999: 12), Coastal
desert district (Cabrera & Willink, 1973: 90},
Cardonales district {(Cabrera & Willink, 1973: 91),
Andean Pacific centre (Miller, 1973: 100),
Peruvian subcentre (Milller, 1973: 161}, Guayas
provinee (Ringuelet, 1975: 107), Pacific desert
region (Rivas-Martinez & Tovar, 1883: 516),
Pacific Pertivian desert region (Rivas-Martinez &
Navarro, 1994: map), Peruvian desert province
{Rivag-Martinez & Navarro, 1994: map), Desert
area {Coscardn & Coscardn-Arias, 1995: 726), and
Sechura desert ecoregion (Dinerstein ef af,, 1995;
111,

Vegetation. Scarce, there ig only permanent
vegstation at the sides of the rivers and near the
sea, Between 1500-3000 m altitude arhorescent
cacti are abundant, among which grow shrubs and
herbs when it raing {Cabrera & Willink, 1973).
Dominant plant species include Acacia
macrantha, Ambrosia fruticosa, Caesalpinia
spinosa, Diplostephium tacorense, Echinopsis
pachanoi, Inga feuillei, Kaegeneckic lanceolate,
Lemaireccereus cartwrightianus, L. laetus, Neo-
raimondic arequipensis, Paspalum vaginatum,
Prosopis limensis, P. pallida, Salicornia ambigua,
Schinus areira, Tillandsia latifolia, T. purpurec,
and T. stramineq {Cabrera & Willink, 1973; Rivas-
Martinez & Tovar, 1983).

Taxa. ARTHROPODA. Arachnida.
Araneae. Gnaphosidae: Echemoides aguilari and
E. penai (Platnick & Shadab, 1979). Hexapoda.
Coleoptera. Carabidae: Notichia moffetti (Noonan,
1981a, by; Curculionidae: Galapaganus lacertosus
and G, squamosus (Lanteri, 1992}, Hydrophilidae:
Enochrus waierhousei (Ferndndez, 1997). Diptera.
Simuliidas: Simulium blancasi (Coscarén &
Coscardn-Arias, 1995). Hemiptera. Miridae:
Rhinacloa cajomarca and R. peruana (Schuh &
Schwartz, 1985). VERTEBRATA. Squamata.
Iguanidae: Tropidurus peruvianus (Muller, 1973);
Teiidae: Dicrodon heterolepis (Miller, 1873).
Aves. Passeriformes. Fringillidae: Atlapeies
nationi and Xenospingus concolor (Milller, 1973).




Morrone: The biogeographic Paramo-Punan subregion 5

Figs. 2-7. Individual tracks. 2, Paramo-Punan subregion (Macrostyphius generic group); 3, North
Andean Paramo province (Gigantodax cervicornisy; 4, Peruvian Coastal Desert province {Conepaius
rex inca); 5, Puna province (Epilobium pedicelare); 6, Atacama province {Telmatobius haili); 7,
Prepuna province (Cyanoliseus patagonus andinus).

Trochiliformes. Trochilidae: Thaumastura cora
(Miiller, 1973). Mammalia. Carnivora. Muste-
lidae: Conepatus rex inca {Mialler, 1973}
Chiroptera. Furipteridae: Amorphochilus
schnablii (Redford & Eisenberg, 1992);
Phyllostomidae: Sturnire bogoiensis (Pacheco &
Patterson, 1992). Rodentia, Muridae: Abrothrix
mallis and Phyllotis gerbillus (Muller, 1973;
Patton & Smith, 1992). .

Puna province
(Fig. 5)

Southern Bolivia, northern Chile, northern
Argentina, and southsrn Peru. The track of
Epilobium pedicelare (Myrtales: Onagraceae) (Fig.
5} is typical of this province.

Synonyms. Punan province {Cabrera, 1951;
23, 1953: 107, 1857: 337, 1958; 200, 1971: 3%;
Cabrera & Willink, 1973: 87, Cabrera, 1976: 59;
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Morrone, 1994h: 180, 1996: 108; Posadas ef al,,
1997: 2), Aitcandean province {Cabrera, 1971: 30),
High plateau region (Pefa, 1966: 4), Northern
Andean cordillera region (Pefia, 1966: 5), North
Andean centre (Miiller, 1973: 34), South Andean
Cuvan province (Ringuelet, 1975: 107), Titicaca
province {Binguelet, 1975: 107), Argentinean-
Atacaman province (Rivas-Martinez & Navarro,
1994; map), Bolivian province (Rivas-Martinez &
Navarro, 1994: map), Peruvian province {Rivas-
Martinez & Navarro, 1994: map), Bolivian montane
dry forests ecoregion (Dinersteinet al,, 1995: 101),
Central Andean Puna ecoregion (Dinerstein ef al.,
1995: 108), Central Andean wet Puna ecoregion
(Dinerstein ef al., 1995: 108), Ceniral Andean Dry
Puna ecoregion (Dinerstein ef 2., 1995: 108},
Humid Punan province (Morrone, 1999, 12}, Cen-
tral Punan provinece (Morrone, 1999: 12), and Arid
Punan province (Morrone, 1899: 12),

Vegetation. Montane grasslands, constituted
by different communities.of bunchgrasses,
montane grasslands, small shrubs, trees, and
herbs (Cabrera & Willink, 1973; Dinersteinef al.,
1995).

Taxa. MAGNOLIOPHYTA. Magnoliopsi-
da. Asterales. Asteraceae: Chuquiraga alaca-
mensis and C. kuscheli (Ezcurra ef ol., 1997).
Myrtales. Onagracese: Epilobium fragile, E.
pedicellare, Fuchsia austromontana, F bolivianus,
F. cochabamba species group, F, simplicicandis, snd
F. tincta species group, Berry, 1982; Solomon,
1982). ARTHROPODA, Arachnida. Araneae.
Clubionidae: Trachelopachys bidentatus, T.
machupicchu, and T. farma (Platnick, 1975).
Scorpiones. Bothriuridae: Brachistosternus
andinus (Maury, 1973). Crustacea. Decapoda.
Aeglidae: Aegla humohuaca, A. intercalala, A.
Jujuyana, A. ringueleti, A. sanlorenzo, and A.
septentrionalis (Bond-Buckup & Buckup, 1994}
Hexapoda. Coleoptera. Carabidae: Notiobia
schnusei (Noonan, 1981a, b); Staphylinidae;
Neobisnius semirufus (Frank, 1981). Diptera.
Simuliidae: Gigantoday awa, G. chacabambe, G,
patihuaycensis, and G, punapi (Wygodzinky &
Coscarén, 1989). Hemiptera. Enicocephalidae;
Enicocephalus taeuberi (Grimaldi et al., 1993)
Miridae: Rhinacloa betanzos and R. juli (Schuh
& Schwartz, 1985); Nepidae: Curicta peruviana
{Keffer, 1996). Hymenoptera. Pompilidae:
Caliadurgus subandinus (Roig-Alsina, 1982).
Lepidoptera. Lycaenidae: Terra altilineata
{Johnson, 1992); Stenomidae: Sefiostoma
earobasis (Duckworth, 1971). Neuroptera.
Hemerobilidae: Hemerobiug montsae (Monserrat,
1996). Orthoptera. Tristiridae: Atacamacridinae
(Cigliano, 1989). VERTEBRATA, Actinopte-
rygii. Cyprinodentiformes. Cyprinodontidae:

Orestigs (Parenti, 1981). Aves. Passeriformes.
Formicaridae: Grallaria andicola (Fjeldsd, 1992).
Mammalia. Rodentia. Muridae: Abrethrix
orophilus (Patton & Smith, 1992).

Atacama provinece
(Fig. 6)

Northern Chile, Hmiting to the south with the
Central Chilean subregion (Morrone, 2000}, The
track of Telmatobius halli {Anura: Leptodac-
tylidae)} (Fig. 6) is typical of this province,

Synonyms. Northern coast region (Pefa,
1966: 8), Northern desert region {Peha, 1966: 7),
Andean region (O'Brien, 1971: 198), Atacaman
region (O’ Brien, 1871: 199), Coquimban district,
in part {Cabrera & Wiilink, 1973: 91), Andean
Pacific centre (Mitller, 1973: 100), Chilean
subcentre (Miiller, 1973: 101), Atacaman area
(Artigas, 1975: map), Atacaman hiperdegert
province (Rivas-Martinez & Navarro, 1994: map),
Desert area {(Coscardn & Coscardn-Arias, 1995:
726), Atacaman desert ecoregion (Dinersteinet al.,
1995: 111), and Atacaman province (Morrone,
1999: 12).

Vegetation. Generally scarce, although there
are rich communiiies, the lomas formations,
supported by the winter fogs formed over cool
Pacific Ocean currents (Dinerstein et af., 1995).

Taxa. MAGNOLIOPHYTA. Maguoliopsi-
da. Asterales, Asteraceae: Chuquiraga ulicing
{(Ezeurra et al,, 1997). ARTHROPODA.
Arachnida., Araneae, Dipluridae; Chilehexops
platnicki (Coyle, 1986); Nemesiidae: Acantho-
gonatus alegre and Flamencopsis {Goloboff, 1995},
Solifugae. Ammotrechidae: Chileotracha {Maury,
1987, 1998). Hexapoda. Coleoptera. Carabidae:
Notaphus aricensis and Nothocys marcidus
(Jeannel, 1962); Curculionidae: Listroderes
robustior {(Morrone, 1993). Diptera. Simuliidae:
(Figantodax cortesi, G. eremicus, G. jatunchuspi,
G. praealtus, Stmulium hectorvargasi, S. puire,
and 8. tenuipes (Wygodzinky & Coscaron, 1989,
Coscardn, 1991, 1998), Hemiptera. Miridae:
Polymerus atacamensis and Rhiracloa azape
{(Schuh & Schwartz, 1985; Carvalho & Carpinte-
ro, 1986). Lepidoptera. Pieridae: Hypsochila
wagenknechti sulfurodice, Infraphulia ilyodes,
and Plerphulia r. rosea (Field & Herrera, 1977).
Orthoptera. Tristiridae: Elasmoderini {Cigliano,
1989). VERTEBRATA., Amphibia. Anura.
Leptodactylidae: Telmatobiug hally (Miiller, 1973).
Aves. Passeriformes. Rhinocryptidae: Pleropio-
chos megapodius {Miiller, 1973); Sturnidae:
Mimus thenca (Miller, 1973). Mammalia.
Rodentia. Ctenomyidae: Ctenomys robusius
(Miiller, 1973; Contreras & Yanez, 1995);
Octodontidae: Octodon degus (Miller, 1973).
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Prepuna province
(Fig. T

Central western Argentina, from Jujuy o
northern Mendoza. The track of Cyanoliseus
pategonus andinus {Aves: Psittacidae) (Fig. 7) is
typical of this province.

Synonyms. Subandean district (Cabrera &
Yepes, 1940: 15), Prepunan province (Cabrera,
1951: 23, 1963: 107, 1958: 200, 1971: 21, Cabrera
& Willink, 1973 76, Cabrera, 1976: 34; Morrone,
1999 12), Subandean province (Fittkau, 1969:
542), Alteandean province (Csbrera, 1971; 30;
Cabrera & Willink, 1973: 84), Cuyan Altoandean
district (Cabrera, 1971: 31, 1976: B5), and
Seuthern Andean Steppe ecoregion (Dinersteinet
al., 1995: 108},

Vegetation. Shrub steppes with cacti (Cabre-
ra, 1971, 1876; Cabrera & Willink, 1973).
Dominant plant species are Abromeitiella
brevifolia, Acacic visco, Adesmia inflexa,
Baccharis salicifolia, Caesalpinia trichocarpa,
Classia crassirostris, Cercidium andicola,
Deuterccohnia strobilifera, Gochnatia glutinosa,
Prosopis ferox, Puya dickicides, Schinus areira,
Tillandsia gilliensi, Trichocereus pasacana, T.
terscheckii, and Zucagnia punctate {(Cabrera,
1971, 1876; Cabrera & Willink, 1973).

Taxa. MAGNOLIOPHYTA. Magnoliopsi-
da. Apiales. Apiaceae: Azorella cryptantha
(Martinez, 1989). Asterales. Asteraceae: Chu-
gquiraga echegarayi, C. erinaecea subsp. hystriz, C.
ruscifolia, Dolichlasium, Proustia cuneifolia var.
cuneifolia, and P. cuneifolia var. mollis (Katinas,
1995, Bzcurra ef of., 1997). MOLLUSCA,
Gastropoda. Basommatophora. Chilinidae:
Chilina mendozana {(Castellanos & Gaillard,
1981), ANNELIDA. Hirudinea. Hirudiniformes.
Cylobdellidae: Orchibdella dicguite (Ringuelet,
1885). ARTHROPODA, Arachmida. Scorpiones.
Bothriuridae: Bothriurus olaen, Brachistosternus
borellii, B. pentheri, B. montanus, Timogenes
haplochirus, and T. sumatranus (Maury & Roig-
Alsina, 1977; Roig-Alsina, 1877, Roig-Alsina &
Maury, 1981, 1984; Maury, 1982; Acosta & Maury,
1998). Solifugae. Ammotrechidae: Pseudocleobis
andinus and P. puelche (Maury, 1983, 1998).
Crustacea. Amphipoda. Bogidiellidae: Bogidiello
talampayensis (Lopretto, 1995); Ingolfiellidae:
Ingolfiella uspallatae (Lopretto, 1995), Decapoda.
Aeglidae: Aegla intercalata, A, ringueleti, and A.
scamosa (Bond-Buckup & Buckup, 1994). Isopoda.
Protojaniridae: Cuyojanire {(Lopretio, 1995).
Syncarida. Stygocarididae: Parastygocaris (Grosso
& Peralta, 1997). Hexapoda. Coleoptera.
Carabidae: Barypus calchaquensis (Roig-Jufient,
1992); Staphylinidae: Neobisnius omnirufus
{(Frank, 1981}; Tenebrionidae: Entomoderes zupay

{Flores & Roig-Jufient, 1997). Diptera, Culicidae:
Culex cuyanus and C. rigjanus (Duret, 1968);
Simuliidae: Gigantodax ctlicinus (Wygodzinky &
Coscardn, 1989). VERTEBRATA. Amphibia.
Anura. Bufenidae: Bufo s, spinulosus (Gallardo,
1966); Hylidae: Hvla pulchella andina and
Melanophryniscus stelzneri spegazzinii (Galiardo,
1966); Leptodactylidae: Odontephrynus occiden-
talis, Pleurodema cinerca, and P. nebulosa (Gallar-
do, 1966;. Sguamata. Iguanidae: Cupriguanus
scapulatus (Cei, 1973). Aves. Passeriformes.
Furnariidae: Asthenes steinbachi (Olrog, 1984).
Psittaciformes. Psittacidae: Cyanoliseus pata-
gonus andinus (Darriew, 1980}
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